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EXECUTIVE SUMMARY

GENERAL

Background

In 1993, the City of Flagstaff completed a major study of the Wildcat Hill
Wastewater Treatment Plant (WWTP) that formed the basis for the local industrial
pretreatment limits currently incorporated into the City’s pretreatment ordinance.
A re-evaluation was conducted in 2002, resulting in the identification of three
general groups of pollutants:

. Metals and organic compounds with “interim” limit status that required
additional site-specific information to develop technically defensible local
limits. These pollutants included antimony, copper, cyanide, lead, mercury,
selenium, silver, benzene, and bis (2-ethylhexyl) phthalate.

. Metals with “final” status that required confirmation of the site-specific
removal efficiency for total chromium and the influent mass balances for
zinc.

. Design parameters (i.e., five-day biochemical oxygen demand, or BODs, and
total suspended solids, or TSS) with interim status.

Wastewater System

Purpose

Goal

1931-015

The Wildcat Hill WWTP (6 million gallons per day (mgd)) and Rio de Flag Water
Reclamation Plant (WRP) (4 mgd) are interconnected with Rio de Flag WRP

operating as a skimming plant which discharges its sludge for treatment at Wildcat
Hill WWTP,

Local limits protect WWTPs from industrial discharges of pollutants in quantities
that could create pass-through or interference problems or pose risks to the health
and safety of WWTP and collection system workers. Pass-through occurs when
pollutant concentrations or loadings in the WWTP effluent exceed quality criteria
for reuse or disposal. Interference occurs when pollutants in the WWTP influent
disrupt WWTP operations or performance or concentrate in biosolids to levels
exceeding quality criteria for land application. Unlike federal categorical standards
and general discharge prohibitions, local limits are site-specific and must take into
account the quality and quantity of industrial discharges, the unique circumstances
at each WWTP, and the regulatory framework of all federal, state, and local
regulations.

The goal of the current project is to re-evaluate the local pretreatment limits for
some of the pollutants of concern, based upon local site-specific WWTP and
environmental considerations as available, which would apply to both the Wildcat
Hill WWTP and the Rio de Flag WRP. Specifically, the objectives of this current
project were (1) to develop technically wvalid, effective, and enforceable
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recommendations for nine pollutants, which may include a numeric limit, BMPs,
and other control measures, (2) to confirm the implementation of the final limits for
chromium and zinc, and (3) to evaluate the design capacity for BODs and TSS.
The recommendations and action plans of this current project are in addition to the
2002 Local Limits Study recommendations.

The City initiated this current project in August 2005 to incorporate the results of
recent sampling, meet ADEQ requirements including the new AZPDES permits,
and address the impacts of other changes and modifications since the 2002 final
report.

POLLUTANTS OF CONCERN

Methodology

In the 2002 study, twenty-three pollutants of concern (POCs) were identified
through comparison of WWTP and collection system pollutant concentration data
to applicable effluent and sludge quality criteria, process inhibition levels, and
health and safety screening levels. A given pollutant was designated as a POC if
the data for a particular pollutant met the USEPA technical screening. The current
project focuses on the analysis and recommendations for thirteen of the twenty-
three POCs.

Special Sampling Event

In October and November 2003, sampling was conducted at the background
locations, which includes the domestic and mixed commercial/domestic manholes,
non-hazardous liquid waste (NHLW), and Rio de Flag WRP sludge discharges, and
at the Wildcat Hill WWTP and Rio de Flag WRP. These data was used to develop
the pollutant loading projections and to develop the local limits.

MAJOR CHANGES SINCE 2002 REPORT

Final AZPDES Permit

1931-015

The final AZPDES permits for the Wildcat Hill WWTP and Rio de Flag WRP
were issued on July 7, 2005 and July 26, 2005, respectively. In an audit report
dated February 11, 2005, ADEQ required that the new AZPDES permit limitations
be included in the next local limits update. The final AZPDES permit for the
Wildcat Hill WWTP includes a copper interim limitation of 0.036 mg/L and a final
limitation of 0.018 mg/L (effective in July 7, 2008), as well as conditions for
implementing a copper reduction plan. Modifications to the pretreatment program
resulting from the current project must be submitted to ADEQ within one year of
the permit issue date.
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ALLOWABLE HEADWORKS LOADING ANALYSES

Determination of Flows and Loads
Estimates of influent flows and loads were prepared to characterize background
loadings, which reduce the pollutant load that can be allocated to industry; and to
evaluate relative growth of industrial and non-industrial wastewater sources which
affect the safety factor applied to allowable headworks loadings.

Allowable Headworks Loading Analyses

Allowable headworks loading analyses were conducted for nine pollutants of
concern using flow and load projections for 2009. Allowable industrial loadings
were allocated to the total population of industrial users according to the uniform
concentration allocation method. Loadings were divided by the total projected
industrial flow rate for 2009 to determine the pollutant concentration acceptable for
discharge given the site-specific conditions and literature values at the Wildcat Hill
WWTP and the Rio de Flag WRP. Concentration limits were calculated and
evaluated to determine the feasibility for implementation. In addition, analyses
were performed for chromium and zinc to confirm the 2002 recommendations.

Maximum Allowable Headworks Loading-based local limits are recommended for
cyanide, lead, mercury, silver, and zinc. Maintaining the current local limits for
copper is recommended until the copper reduction plan is implemented. MAHL-
based limits are not necessary for antimony, chromium, selenium, benzene, and
bi(2-ethylhexyl)phthalate.

OTHER CONTROL STATEGIES

Best Management Practices
Best management practices (BMPs) are useful when there is no local limit for a
particular pollutant currently in place, the discharging industrial users have been
identified, and/or the proposed local limit is not technologically achievable. BMP
development and implementation is recommended for bis (2-ethylhexyl)phthalate.

An updated copper local limit based on new site-specific data could not be
recommended because the background loadings to both plants are high and reduce
the available loadings for industrial users. After the City’s copper reduction plan
for background sources is developed and implemented, additional sampling and
recalculation of limits is necessary. Promotion of copper reduction through BMPs
or treatment at the industries is recommended.

Fume Toxicity Screening Level
Fume toxicity screening level to protect worker health and safety was
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recommended for benzene, which did not qualify for a local limit based on effluent
criteria.

Design Capacities
BOD:s, and TSS, were evaluated based on design loadings to the plants. The 2003
influent BODs and TSS loadings to Wildcat Hill WWTP exceed current design
capacities, but are well within proposed design capacities. The current loadings to
the Rio de Flag WWTP are well within existing design capacities. As long as the
Wildcat Hill WWTP is upgraded, more stringent controls are not required at this
time.

SUMMARY OF INDUSTRIAL CONTROL STRATEGIES

The recommendations for the 13 POCs are summarized in the following table:

Table ES.1 — Recommended Industrial Control Strategies
Pollutant Current Local Limit Recommendations
Metals
Antimony No Limit No Limit
Chromium (Total) No Limit No Limit
Cyanide (Total) 0.24 mg/L 0.24 mg/L

1.0 mg/L and Background
Copper 1.0 mg/L Loadmgg/IIieduction §rogam
Lead 0.98 mg/L 0.041 mg/L
Mercury 0.030 mg/L. 0.017 mg/L
Selenium No Limit No Limit
Silver 0.72 mg/L 0.30 mg/L
Zinc 1.4 mg/L 1.4 mg/L
Volatile Organic Compounds
Benzene Prohibited 0.35 mg/L
Semi Volatile Organic Compounds
BEHP No Limit BMPs
Conventional Pollutants
BOD:;s 1,000 mg/L 1,000 mg/L
TSS 1,200 mg/L 1,200 mg/L

The recommendations and action plans of this current project are in addition to the
2002 Local Limits Study recommendations.
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1.0 INTRODUCTION

1.1  PROJECT BACKGROUND

In 2000, the City of Flagstaff (City) undertook the re-evaluation of the development of
technically based local industrial discharge limitations (local limits) for the Wildcat Hill
Wastewater Treatment Plant (WWTP) and the Rio de Flag Wastewater Reclamation Plant
(WRP). The final report for this study [1], issued in June 2002, defined three general
groups of pollutants:

e Metals and organic compounds with “interim” limit status. Metals and organics
with interim limit status required additional site-specific information to calculate
background loadings, influent mass balances, removal efficiencies, treatment plant
mass balances, maximum allowable headworks loadings, and/or uniform
concentration limits. These pollutants included antimony, copper, cyanide, lead,
mercury, selenium, silver, benzene, and bis (2-ethylhexyl)phthalate (BEHP).

e Metals with “final” status that required confirmation of specific items. Two metals
with final limit status, chromium and zinc, required additional site-specific
monitoring prior to the next local limits update to confirm or update the results of
analyses conducted as part of the 2000 local limits study.

e Design parameters (i.e., five-day biochemical oxygen demand, or BODs, and total
suspended solids, or TSS) with interim status.

In accordance with the recommendations of the final report, the City initiated a special
sampling event in 2003 to collect site-specific sampling and flow monitoring data.
Additional data for chromium and significant industrial users were collected in 2004 and
2005 as part of the routine sampling.

In February 2005, the Arizona Department of Environmental Quality (ADEQ) issued an
audit response based on a Pretreatment Compliance Audit of the City’s pretreatment
program conducted on November 2004, requiring the City to establish local limits for the
pollutants specified in the new ADEQ Arizona Pollution Discharge Elimination System
(AZPDES) permits. The audit response required the City to calculate local limits for the
Wildcat Hill WWTP and the Rio de Flag WRP based on its new AZPDES effluent limits,
inhibition criteria, and removal capability and to compare the calculated limits with the
revised limits recently adopted.

In addition, since the 2002 local limits report was issued, there have been modifications to

the wastewater collection and treatment system, as well as changes in the quality and
quantity of wastewater discharges to the Wildcat Hill.
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The City initiated the current project in August 2005 to:

e Incorporate the results of recent sampling
e Meet ADEQ requirements

e Address the impacts of other changes and modifications since the 2002 final report

1.2 PROJECT PURPOSE

Local limits protect publicly owned treatment works (POTWSs) from industrial discharges
of pollutants in quantities that could create pass-through or interference problems or pose
risks to the health and safety of collection system and POTW workers. Pass-through
occurs when pollutant concentrations or loadings in the POTW effluent exceed quality
criteria for reuse or disposal. Interference occurs when pollutants in the POTW influent
disrupt WWTP operations or performance or concentrate in biosolids to levels exceeding
quality criteria for reuse or disposal.

Unlike other elements of the National Pretreatment Program (i.e., Federal categorical
standards and general discharge prohibitions), local limits are site-specific and must take
into account the quality and quantity of industrial discharges, the unique circumstances at
each POTW, and the regulatory framework of all Federal, State, and local regulations.

Local limits are typically applied to significant industrial users (SIUs), as defined in 40
Code of Federal Regulations (CFR) Part 403. The SIUs meet one or more of the following
criteria:
e Industries subject to Categorical Pretreatment Standards, with the exceptions noted
below.

e Industries discharging 25,000 gallons per day or more of process water (excluding
sanitary, non-contact cooling, and boiler blowdown wastewater). If an industry
meets only this criterion and its process water does not contain pollutants of a
concern (POCs), a municipality may choose to exempt it from meeting local limits.

e Industries contributing five percent or more of the average dry weather hydraulic or
organic capacity of the POTW.

e Industries having a reasonable potential for adversely affecting the POTW or for
violating any criteria or requirement.

The Final Rule for Streamlining the General Pretreatment Regulations for Existing and
New Sources of Pollution (40 CFR Parts 9, 122, and 403, or the Pretreatment Streamlining
Rule) was promulgated by USEPA for judicial review purposes on October 28, 2005, and
became effective November 14, 2005. The Pretreatment Streamlining Rule created an
exception to classify all categorical industrial users (CIUs) as SIUs by establishing a new
class of discharger, the “non-significant categorical Industrial User (NSCIU).” A NSCIU
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discharges no more than 100 gpd of total categorical wastewater to the POTW. A POTW
may choose to treat qualifying CIUs as NSCIUs, reducing oversight requirements to
annual certification, with no other control mechanism, reporting, or inspection/sampling
requirements.

Each POTW receives a unique mix of wastewater from a variety of sources, including
industrial users and background sources, such as domestic and commercial. The relative
quantities contributed by these sources vary from pollutant to pollutant, with the greater
portion of some pollutant loadings being discharged by industrial sources and others by
background sources.

Numeric local limits, such as those currently enforced as part of the City’s pretreatment
ordinances, are effective for controlling many pollutants discharged by industrial users. In
certain cases, however, they are not effective at managing industrial pollutant discharges.
For example, the industrial contribution of a pollutant may be relatively small in
comparison to the background loading, thus minimizing the amount of control a local limit
on industrial users has on the WWTP influent loading. Another example is a pollutant that
may not be amenable to industrial pretreatment, such as bis (2-ethylhexyl) phthalate, thus
reducing the achievability or effectiveness of a local limit on certain industries. In these
cases, other control measures, including the use of best management practices (BMPs),
may be preferred over a numeric limit.

The recommendations of the 2002 Local Limits Study [1] local limits are summarized in
Table 1.1, including the status (i.e., final or interim) of the limit.

Table 1.1 - Summary of 2002 Local Limits Study Recommendations
Propreed Local | Sias e Froped

Metals and Inorganic Compounds

Antimony No Limit Interim
Arsenic 260 Final
Chromium No Limit Final
Cyanide (total) 240 Interim
Copper 1,000 Interim

Lead 980 Interim
Mercury 30 Interim
Nickel No Limit Final
Selenium No Limit Interim
Silver 720 Interim
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Table 1.1 - Summary of 2002 Local Limits Study Recommendations (Cont.)
sed Local tatus of Propose
Pollutant Iljle:: (:(gi/L) 1 > tIlJlocal Limit ‘
Metals and Inorganic Compounds
Zinc | 1,400 Final
Purgeables (Volatile Organics)
Benzene Prohibited Interim
Methylene Chloride 4,100 Final
Toluene 4,200 Final
Base/Neutrals
Bis (2-ethylhexyl)phthalate No Limit Interim
Pesticides and PCBs
4,4'-DDD Prohibited Final
4,4'-DDE Prohibited Final
4,4-DDT Prohibited Final
Heptachlor Prohibited Final
Others
BOD:; 1,000 mg/L Interim
Nitrogen (Nitrate-N) No Limit Final
PH Upper: 12.5 Final
Lower: 5.0
Total Suspended Solids 1,200 mg/L Interim
Petroleum Hydrocarbons No Limit Final
Notes:

(1) Units are in ug/L unless otherwise stated.

The goal of the current project was to re-evaluate the uniform set of local limits that apply
to both the Wildcat Hill WWTP and the Rio de Flag WRP, taking into account the changes
that have occurred since the 2002 report was issued and using the additional sampling data
collected by the City in 2003, 2004, and 2005. Specific objectives included the
following:

e Incorporating the final effluent criteria from the Arizona Pollutant Discharge

Elimination System (AZPDES) permits for Wildcat Hill WWTP and the Rio de
Flag WRP in the local limits calculations.

e Updating the nine local limits defined as “interim” in the 2002 report (i.e., for
antimony, copper, cyanide, lead, mercury, selenium, silver, benzene, and bis(2-
ethylhexyl)phthalate).

e Performing an influent mass balance on zinc to confirm or update the 2002
recommendation of 1.4 mg/L.

* Analyzing the removal efficiency for chromium to confirm or update the 2002
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recommendation of no limit.

e Performing influent mass balances for five-day biochemical oxygen demand
(BODs) and total suspended solids (TSS) and comparing to WWTP design
capacities.

1.3 PROJECT METHODOLOGY AND REPORT ORGANIZATION

Sampling data from the 2003 sampling events were used as the basis for this study. Where
appropriate, the 2003 data were supplemented by sampling data from 2004 to 2005, by
sampling data from 1999 to 2001 used in the 2002 Local Limits Study [1], and by historic
sampling data from the 1993 Local Limits Study [2].

The project methodology was based upon general information provided by the 2004
USEPA Local Limits Development Guidance [3]. The project approach described in this
report includes the following elements:

e Review of changes in the wastewater collection and treatment system, in industrial
users, and in environmental criteria and regulatory requirements and of the 2003
sampling data

e Evaluation of flows and loads

¢ Development of allowable headworks loadings at the Wildcat Hill WWTP and the
Rio de Flag WRP

e Development of local limits by the uniform concentration method

o Evaluation of BODs and TSS
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2.0 CHANGES SINCE THE 2002 FINAL REPORT

2.1 GENERAL

Recalculating local limits is necessary when there are modifications to the wastewater
collection and treatment system, revisions to environmental criteria and regulatory
requirements, or changes in the quantity or quality of wastewater discharged to the system.
Since the final report for the 2002 Local Limits Study [1] was issued, changes have
occurred in each of these areas that warrant re-evaluation of the local limits. The
following sections document these changes, as well as the special sampling event
conducted by the City in 2003 to collect additional data.

2.2 WASTEWATER COLLECTION AND TREATMENT SYSTEM

The City of Flagstaff owns and operates two wastewater treatment facilities, the Wildcat
Hill WWTP and the Rio de Flag WRP. The Wildcat Hill WWTP is a 6 million gallon per
day (mgd) tertiary treatment facility producing Class B effluent. Major treatment
processes include primary sedimentation, biofiltration, secondary sedimentation, chlorine
disinfection, sulfur dioxide dechlorination, and sand filtration for main stream treatment.
Treated effluent is discharged seasonally to the Continental Country Club for reuse
irrigation. When not in demand, effluent is discharged to surface waters at Rio de Flag
(Outfall 001), Lake Humphrey (Outfall 002), Lower Walnut Canyon (Outfall 003), and
Whale Lake (Outfall 004). Sludge is processed in anaerobic digestion facilities prior to
land injection at a dedicated site.

The Rio de Flag WRP is a 4 mgd facility which has been in operation since 1993,
producing Class A+ effluent. The Rio de Flag WRP operates as a skimming plant
upstream of Wildcat Hill WWTP. Major processes include primary sedimentation,
nitrifying/denitrifying activated sludge, secondary sedimentation, dual media filtration, and
ultraviolet (UV) disinfection. Sludge is transferred through the collection system to the
Wildcat Hill WWTP for treatment. Reclaimed water is used for irrigation of public areas.
The Rio de Flag facility will also discharge to the Rio de Flag outfall when irrigation
demand is low.

In 2004, Black & Veatch, as consultants to the City, recommended improvements to
Wildcat Hill WWTP to improve effluent quality from Class B to Class A+ and to Rio de
Flag WRP to allow for redundancy, expandability, and improved effluent quality [4]. The
proposed liquid stream improvements at the Wildcat Hill WWTP included the following:

¢ Rehabilitation of the existing primary clarifiers.
e Conversion of the existing biotowers to flow equalization basins.

¢ Conversion of the existing trickling filters to integrated fixed film activated sludge
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reactors.
¢ Upgrade of the existing secondary clarifiers.
¢ Replacement of the existing dual-media filters with disk filters.

e Construction of a new grease receiving station and a new septage sidestream
treatment facility for equalization and preliminary treatment of grease and septage.

At Rio de Flag, the proposed liquid stream improvements consisted of replacement of the
existing dual-media filters with disk filters. The City intends to implement the
recommended improvements at both plants. All new facilities should be operational by
mid-2007. For future local limits updates, it is recommended that a sampling and analyses
plan be developed and implemented to update the removal efficiencies at each plant after
the new treatment facilities are operational.

2.3 INDUSTRIAL USERS

There are 13 SIUs in the combined service area for the Wildcat Hill WWTP and Rio de
Flag WRP, as presented in Figure 2.1. These SIUs include manufacturing and processing
industries which make a variety of products, including paper products, pet food, soft
drinks, ice cream cones, and surgical supplies; other users include an industrial laundry, a
hospital, and Northem Arizona University (NAU). Table 2.1 provides the data summary
for each SIU.

Due to the configuration of the wastewater collection system, the Rio de Flag WRP
receives contributions from the following SIUs:

e NAU - Dome

e NAU - Biology

¢ NAU - Chemistry (outfall closed)
¢ NAU - Biochemistry

o Flagstaff Medical Center

o W.L. Gore - Woody Mountain

e W.L. Gore - Echo Ridge

e Joy Cone

In addition to the SIUs that discharge to the Rio De Flag WRP, with the exception of Joy

Cone, the Wildcat Hill WWTP also receives industrial contributions from the following
SIUs:

¢ SCA Tissue
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e Mission Linen & Uniform (Huntington Drive)
e Nestle Purina

¢ Pepsi Cola Bottling Company

e W.L. Gore - 4th Street

SCA Tissue has changed their configuration of discharging their recycling stream. The
SIU uses reclaimed water from the Rio de Flag WRP and beginning in January 2006,
began to discharge approximately 80 percent of their recycling water to the Rio de Flag
WRP and 20 percent to the Wildcat Hill WWTP instead of 100 percent to the Wildcat Hill
WWTP.

24 ENVIRONMENTAL CRITERIA AND REGULATORY REQUIREMENTS

In an audit report dated February 11, 2005, ADEQ accepted the 2002 local limits but
required that the new AZPDES permit limitations for the Wildcat Hill WWTP and the Rio
de Flag WRP be included in the next local limits update. The 2005 Local Limits Study
and any modifications to the pretreatment program resulting from them must be submitted
to ADEQ within one year of the permit issue date (June 15, 2005 for the Wildcat Hill
WWTP and July 18, 2005 for the Rio de Flag WRP). The new permit limits are
summarized in Appendix A with other relevant environmental criteria. The expiration
dates for these permits are July 7, 2009 for Wildcat Hill WWTP and July 26, 2009 for Rio
de Flag WRP.

Under Part V. Special Conditions, A. Compliance Schedule, the Wildcat Hill WWTP
AZPDES permit describes the City’s requirement of developing and implementing a plan
to reduce the facility’s effluent concentrations of copper to meet the new copper limits that
will go into affect three years (i.e., July 7, 2008) after the effective date of the permit.
Appendix A contains the excerpt from the permit.

2.5 2003 SPECIAL SAMPLING

This section presents an overview of the special sampling event conducted by the City in
2003, as well as routine sampling conducted in 2004 and 2005.

2.5.1 Background Sampling

Sampling of wastewater discharged by background sources included the following types:

e Domestic
e Non-industrial/non-domestic (NIND)
¢ Non-hazardous liquid waste (NHLW)
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¢ Rio de Flag WRP sludge

Domestic and NIND samples were drawn from manholes identified by City staff as
representative locations for domestic sources and NIND sources, as presented in Table 2.2.
The metals, BODs and TSS analyses were performed on 24-hour time-weighted composite
samples. The benzene analyses were performed on grab samples. Domestic sampling data
were collected from a manhole in the Cheshire subdivision and from a manhole in the
interceptor that runs along University. The Cheshire and University domestic manholes
were sampled for 7 consecutive days from October 1 through October 7, 2003. NIND
sampling data were collected from a manhole in the interceptor that runs along Railroad
Avenue and collects wastewater from a large shopping mall, among other sources. The
Railhead manhole was sampled for 7 consecutive days from October 2 through October 8§,
2003. Chromium was not analyzed in samples collected during the October 2003 sampling
events because background values did not need to be verified, only removal efficiencies at
the plants.

Table 2.2 - Manhole Sampling Location Descriptions
Location Manhole Service Service Area Age D Socioeconomic
D Area Type Description g Conditions @
Cheshire | 1A-048 | Domestic Single family All Upper
only residences
University | 5-400 Domestic Single family All Upper
only residences and
apartments
Railhead | 20-981 Mixed Single family Medium Lower/Middle
commercial | residences, to Old
and apartments,
domestic shopping mall,
restaurants,
grocery store
Notes:

(1) Old = >30 years; Medium = 10 - 30 years, New = < 10 years; All includes Old to New
(2) Census breakdown for median income: Low =<$18,494 / year; Lower/Middle = $18,494-$24,451 / year;
Middle = $24,451-$30,644 / year; Upper/Middle = $30,644-$39,987 / year; Upper =>$39,987 / year

Non-hazardous liquid waste (NHLW) samples were collected during the sampling event
conducted in October 2003 for 7 days, on October 1 through 3, October 6 through 7, and
October 9. Grab samples were taken of each truck and composited in the field for analyses
at the laboratory. 24-hour, time-weighted composite samples of Rio de Flag WRP sludge,
which is discharged to the sewer for treatment at the Wildcat Hill WWTP, were collected
during the sampling event conducted in November 2003 for 7 days, on November 7 and
November 9 through 14.
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2.5.2 Industrial User Sampling

No specific SIU sampling occurred during the 2003 special sampling event. The sampling
results used in this study were from the City’s routine monitoring and SIUs’ self-
monitoring samples. Wastewater samples were collected from these SIUs between January
2004 and August 2005, with the exception of W.L. Gore - Echo Ridge (mostly domestic
discharges). This time period typically includes 6 to 7 quarters of local limits sampling
analyses for each SIU.

2.5.3 WWTP Sampling

24-hour flow-weighted composited or grab samples from the Wildcat Hill WWTP were
collected and analyzed during the sampling event conducted in October 2003. Collection
of influent and effluent samples was staggered to take into account treatment detention
time. Influent samples were collected on October 14, October 17 through 19, October 22,
and October 28 and 29. Effluent samples were collected on October 15, October 18
through 20, October 23, and October 29 and 30. The influent and effluent samples were
scheduled to be taken over 7 consecutive days. Due to issues with sampling equipment,
the 7 days were not consecutive. Sludge to disposal samples were collected for three days
on October 21, 22, and 23 during this period. Chromium samples were not collected during
the special sampling event; therefore chromium samples were collected from January 2004
to July 2005.

24-hour flow-weighted composited or grab samples from the Rio de Flag WRP, except for
total chromium, were collected during the sampling event conducted in October 2003.
Collection of influent and effluent samples was staggered to take into account treatment
detention time. Influent samples were collected on November 3 through 9; effluent
samples on November 4 through 10. Sludge samples were collected on November 7 and
November 9 through 14. Chromium samples were collected from January 2004 to July
2005s.
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3.0 DATA SOURCES

3.1 GENERAL

This section presents an overview of sampling data for 11 POCs at each sampling location,
including background sources, SIUs, the Wildcat Hill WWTP, and the Rio de Flag WRP.
The data evaluation and discussion for BODs and TSS are presented in Chapter 7.

3.2 METHODOLOGY

The analytical data and reporting limits (RLs) were evaluated for the following locations:

e Domestic manholes: Cheshire and University

e Mixed commercial/domestic manhole: Railhead
e NHLW

e Rio de Flag WRP influent, effluent, and sludge
e Wildcat Hill WWTP influent and effluent

Mean concentrations were calculated for the POCs that had at least one detected result
using the detected results and data substitutions, when necessary. Data substitution was
performed using the following logic: if the pollutant was not detected in any samples from
a given sampling location, the mean concentration was assumed to be zero. In the case
where there were both detected and non-detected results for a POC, then non-detected
results were replaced with 2 the RL for purposes of calculating the mean. If updated
limits were recommended, confirmation of the substitution assumption was performed
through mass balances.

3.3 BACKGROUND SOURCES

Background contributions consist of wastewater discharges from residential, commercial,
institutional, and non-significant industrial users and sludge discharges from Rio de Flag
WRP. For this evaluation, the residential users were grouped as domestic sector and
sources identified as retail, office, public, and institutional were grouped as NIND sector.

Background contributions for the Wildcat Hill WWTP consist of wastewater discharges
from domestic and NIND sectors, NHLW, and Rio de Flag WRP sludge. For the Rio de
Flag WRP, background contributions consist of wastewater discharges from domestic and
NIND sectors.
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3.3.1 Domestic and NIND Sectors

The 2004 USEPA Guidance Manual [3] recommends characterizing background
contributions through site-specific monitoring conducted on sewer trunk lines that receive
wastewater solely from these sources.

The following locations and sampling data were used for the characterization of the
domestic and NIND contributions to the Wildcat Hill WWTP and the Rio de Flag WRP:

e Cheshire and University domestic manholes sampled from October 1 through
October 7, 2003.

¢ Railhead mixed commercial/domestic manhole sampled from October 2 through
October 8, 2003.

Sampling results from the Cheshire and University domestic manholes were used to
estimate the average pollutant concentrations for the domestic sector, while the results
from Railhead manhole were averaged to represent the pollutant concentrations from the
NIND sector. The average concentrations are presented in Table 3.1.

Table 3.1 - Pollutants of Concern — Domestic and NIND Concentrations (mg/L)
Domestic Manholes Railhead M.lxed Average
Pollutant Commercial/
Cheshire | University | Average | pomestic Manhole NIND
Metals
Antimony 0 0 0 0 0
Cyanide (Total) 0 0 0 0 0
Copper 0.061 0.076 0.069 0.083 0.083
Lead 0.0017 0.00097 0.0013 0.0020 0.0020
Mercury 0.00012 0 0.000062 0 0 -
Selenium 0.0012 0.0012 0.0012 0.0014 0.0014
Silver 0 0 0 0 0
Zinc 0.13 0.14 0.14 0.16 0.16
Volatile Organic Compounds
Benzene ] 0 ] 000063 [ 0.00031 | 0 | 0
Semi Volatile Organic Compounds
BEHP ] 0022 | 0024 [ 0023 | 0.12 | o012
Notes:

NA = Not Analyzed
0 = Non-detected results were given the value of zero in the calculation of averages if the pollutant was not

detected in any samples from a given source. The reporting limits used for antimony, cyanide, and silver
were 0.001 mg/L, 0.0097 mg/L, and 0.001 mg/L, respectively.

The estimated average domestic and NIND concentrations were different from those
selected in the 2002 study, with the exception of antimony. Domestic and NIND
concentrations that increased from the previous study include copper, selenium, zinc,
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benzene, and BEHP. The concentrations that decreased from the previous study include
cyanide, lead, mercury, and silver. These differences between the average concentrations
based on 2003 data and the values used in the previous study may be due to:

e More updated and site-specific data (e.g., copper, selenium, and zinc)

e Improved RLs that allow for measuring lower concentrations (e.g., mercury and
lead)

e Higher concentrations for the mixed commercial/domestic manhole (e.g., BEHP)

3.3.2 NHLW

NHLW currently accepted for treatment at the Wildcat Hill WWTP consists of wastes
from residential septic tanks and portable toilets. The average concentrations of POCs in
NHLW were based on the mean of sampling results collected during the sampling event
conducted in October 2003, and are summarized in Table 3.2.

Table 3.2 - Pollutants of Concern — NHLW Concentrations (mg/L)
Pollutant l Average Concentrations
Metals
Antimony 0.010
Cyanide (Total) 0.0075
Copper 2.9
Lead 0.099
Mercury 0.012
Selenium 0.028
Silver 0.0061
Zinc 12
Volatile Organic Compounds
Benzene I 0.0033
Semi Volatile Organic Compounds
BEHP | 0.18

Notes:

NA = Not Analyzed

3.3.3 Rio de Flag WRP Sludge

The average concentrations of POCs in the Rio de Flag WRP sludge were based on the
mean of sampling results collected during the sampling event conducted in November
2003, and are presented in Table 3.3.
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Table 3.3 - Pollutants of Concern — Rio de Flag WRP Sludge Concentrations (mg/L)

Pollutant Average Concentrations
Metals
Antimony 0
Total Chromium 0.024
Cyanide (Total) 0
Copper 0.48
Lead 0.024
Mercury 0.00097
Selenium 0
Silver 0.056
Zinc 0.70
Volatile Organic Compounds
Benzene T 0
Semi Volatile Organic Compounds
BEHP | 0.019
Notes:

0 = Non-detected results were given the value of zero in the calculation of averages if the pollutant was not
detected in any samples from a given source. The reporting limits used for antimony, cyanide, selenium, and
benzene were 0.001 mg/L, 0.0097 mg/L, 0.005 mg/L, and 0.001 mg/L, respectively.

34  SIGNIFICANT INDUSTRIAL USERS

Wastewater samples were collected from the SIUs quarterly between January 2004 and
August 2005, with one exception. No recent sampling has occurred at W.L. Gore - Echo
Ridge. Thus, the previously reported sampling results from the period between January
1999 and November 2001 were used to characterize this SIU. The average pollutant
concentrations from the SIUs are summarized in Table 3.4.

3.5 WASTEWATER TREATMENT PLANTS

The average influent and effluent concentrations of each POC from both treatment plants
are summarized in Table 3.5. The number of samples collected, number of detected results
(e.g., concentration results above the RLs), and average concentration of each POC were
used to assess the quality of the data set and characterize the POC levels measured at the
Wildcat Hill WWTP and Rio de Flag WRP.

3.5.1 Wildcat Hill WWTP

The average influent and effluent concentrations for the Wildcat Hill WWTP, except for
total chromium, were estimated based on the mean of sampling results collected during the
sampling event conducted in October 2003. Average chromium concentrations are based
on the mean of sampling results collected from January 2004 to July 2005.
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The average pollutant influent concentrations at Wildcat Hill WWTP were different from
those observed for the data sets used in the 2002 study, with the exception of copper and
silver. Pollutant concentrations that increased from the previous study include mercury
and BEHP, both having six of the seven results detected above the RLs. The average
concentrations that decreased from the previous study include chromium, cyanide, lead,
selenium, and zinc. These differences between the average concentrations based on 2003
data and the values used in the previous study may be due to improved RLs that allow for
measuring lower concentrations and higher number of samples within the data set (e.g.,
seven consecutive days in this study instead of four or five in the 2002 study).

Total chromium, lead, mercury, selenium, and silver were detected at very low levels (i.e.,
close to the RL) in the WWTP influent and were not detected in the effluent samples. In
addition, total chromium and selenium were detected in a fewer number of samples than in
the previous study, and data substitution (with 2 RL) was used for the non-detected results
to calculate the average concentrations on multiple occasions.

3.5.2 Riode Flag WRP

The average influent and effluent concentrations for the Rio de Flag WRP, except for total
chromium, were estimated based on the mean of sampling results collected during the
November 2003 sampling event. Average total chromium concentrations are based on the
mean of results collected from January 2004 to July 2005.

The average pollutant influent concentrations at Rio de Flag WRP were different from
those selected in the 2002 study, with the exception of cyanide and copper. Pollutant
concentrations that increased from the previous study include chromium and BEHP. The
average concentrations that decreased from the previous study include antimony, lead,
mercury, selenium, silver, and zinc. These differences between the average concentrations
based on 2003 data and the values used in the previous study may be due to improved RLs
that allow for measuring lower concentrations for some pollutants and higher number of
non-detected results for other pollutants.

Antimony, total chromium, mercury, and benzene were not detected in the influent and
effluent samples. Selenium, silver, and BEHP were detected at very low levels (i.e., close
to the RL) in the WWTP influent and were not detected in the effluent samples. In
addition, total chromium and selenium were detected in a fewer number of samples than in
the previous study, and data substitution (with 2 RL) was used for the non-detected results
to calculate the average concentrations on multiple occasions.

1931-015 3-5 FINAL June 2006



900¢ dunf

[eury
‘ddM Sl 2p oy o1 sadreyostp Kjuo auo) Kot (z)
"100T J3qUIIAON PUE 6661 ATenuef uaomioq p1oa[1od sem 3Fpry oyog - 2100 ' 10} ereq (1)
*30IN0S UIAI3 & wox so|dures Aue ut pajoalap jou seam yuenfjod ay) J1 s9deIoAe JO LONBMOED A Ul 0IIZ JO AN[eA Y1 UIAIS A19M $10A13P-UON = ()
‘M0[2q patou suondaoxs yim ‘o0z IsnSny pue $O0Z Arenirer usamiaq Apaurenb paoogjos sem SIS 1S0ut 10} BYRQ]
SIION
0 [sc00  fozo [s¥o  Jo lo l6000__|8z00 __ |8s00  |ve00 [ pesowd rio0  [ezo0 | JdH3g
spunoduio)) djuedi() IMBOATIUIS
0 [0 181000 o [o [rr00__Jo o lo fo [ pesop o o | SuoZUSg
spunoduo)) djuediQ) IE0A
11°0 €0 SLO 19°0 €00 1910 S€00  JL1°0 6800 |ST°0 PasOpd _|$S00 P10 durz
0 0 0 L1000 |0 0 0 0 vL000 |11 Pasop 2100  |TI00 19A[lS
0 ¥100°0_|T100°0 0 0 0 0 0 |0 €100°0 | PIsop |0 0 wnua[3g
0 0 £L000°0_ |¥1000°0 |0 0 0 0£0000 |0 0 PIsopd> |ST00°0  {¥+000°0 AInOIS
0 $S00°0 _[810°0 000 |0 69000 |0 L10°0 £100°0__{£800°0 | P9SOId |1$00°0 {19000 pea]
0 0 6,000 0 £6000 |F100 {0 0 L8000 {0 p3sojd |7100  |o ([210]) apireA))
000 [LL00  [L1°0 ze0 TI00__ |9900 €900 |110 6600 1¥90°0 PIsOP 1470 7900 13ddo)
0 0 LT000 2100 _ o 0 0 0 0 0 pasop o {0 Auouruy
S[EIdI
< o Z TR 12 oy = € o] & Z 2 o Z Z
|| E|EE| S| T |F| |8 4|58 E8 |88
: Z. 5 =, m. — (@) * ] = m. (=} m
Q @) 5 8 = g Q Q B a o 5 ® R g o
S o g LR a g g 3 |28 |58 3 3
o ) =3 0 m 8 o o 2 7] W W
1 w w = W ' ' m. .,m m. m. . .
s | & 2 o g1 F [ | g 8§ & ¢
2 | & g = | & | 9| 2| 2| 2| g e
8 0 g & Z g E. E. g 2.
- g B g & s| §| 3| 3
2 3 = | 5 " d | 2| 4| &
3 m < < < <
dLMAM [[TH 18IpIA 03 Buidaeqasiq sNIS dLMM IITH 189ppIAA pue JYM Sepf ap oy 0 SuBrepsiq snis
(1/3w) suonenuUIIUC)) IS - UIDUO)) JO SHULIN{od - H°¢ IqeL




900z 2unf
reutg

"G00 AInf 01 $OOT Arenuer wox sjuaAa Surdures ; jo a8eIdAe 3 VO PIseq A SUOTIENUIUOI WRITWONY)) (£)
€007 J2QUIPAON Ul S1UaA2 Surpdures ¢ jo a8eroae uo paseq (7)

*€00T 190120 U1 s1uaA? Surjdures ¢ jo a8wiaAe uo paseq (1)
Apanoadsar /8w [0 Q pue “1/3W L6000 “T/3W [00°0 213M UZUIQ PUR ‘IPTHELD ‘AUoWInUe 10) STY
*20mos uoAld e woy sajdures Aue u1 p2152)ap jou sem Juenijod ay) J1 saBeISAR JO UONRINOED U1 UI 013Z JO INJBA 3} UIAIS 19M SHNSII PAINIP-UON = 0

SIION
0 [ o | L [ ewo | L L $000 | 9 | L | 0s00 | 9 L | dH34
spunodwio) uiam..c AMB[OATUIIS
o [ o ] ¢ ] o0 | O L 0 | o | L} o | o L | sudzZuyg
spunodwio)) JuE31() INE[OA
1500 L L 01°0 L L 090°0 L L 0Z'0 L L ourz
0 0 L £400°0 L L 0 0 L 12000 3 L JoAJIS
0 0 L | 080000 I L 0 0 L €L0000 | T L WNTU3[g
0 0 L 0 0 L 0 0 L |09%000] 9 L Amarn
0200°0 2 L £200°0 S L | LSO000 1 L S#00°0 L L pey]
0 0 L 0 0 L 0 0 L 0 0 L ([e10]) apiueA)
$800°0 L L 1900 L L L10°0 L L 6800 L L Jaddo))
62000 I L £€00°0 4 L 0 0 L 6£00°0 2 L (g W01
0 0 L 0 0 L 0 0 L 0 0 L Auownuy
SBIdN
= £ % £ 3
= > * el S W = P I < » *:
JEERERE I AR RERE AR AR AR AR AN
cEg | 8|2 |cE | 8|5 |cE |5 |8 |cé |8 |8
[¢] b nﬂ. [¢] -t e q [¢] - .nqvw. o o q
o w =] v ] w 0 7]
o S o B juenjiog
yuanidg juangjuy JmnA juanpuy
oM 3811 3p oy o dLAM TITH 18P
A el ap oy puB JLAM ITTH 18IP[IAA 10] SUONBIJUIIUOC)) UIIIUO)) JO sjueInfiod - S*¢ g8,







4.0 DETERMINATION OF FLOWS AND LOADINGS

41 INTRODUCTION

The objective of the flow and loading evaluation was to determine the pollutant
contributions from the domestic and NIND sectors, NHLW, Rio de Flag WRP sludge
discharges, and from the industrial sector. This determination was the basis for developing
allocations of allowable pollutant loadings and local limits to protect the Wildcat Hill
WWTP and Rio de Flag WRP. The methodology was based on the 1987 and 2004 USEPA
guidance manuals [6, 3] and previous local limits studies [1, 2].

Estimates of flows and loadings at the influent to each WWTP were needed to:

e Characterize domestic and other non-regulated loadings, which reduce the pollutant
loading that can be allocated to industries.

e Predict relative growth of industrial and non-industrial wastewater sources, which
affects the safety factor applied to allowable headworks loading.

o Establish the basis for allocation of allowable pollutant loadings among industries
in flow-dependent allocation methods.

This chapter describes the methodology used to estimate and project the flows and
calculate the loadings for 10 pollutants to the Wildcat Hill WWTP and Rio de Flag WRP:
9 POCs with “interim” local limits status and zinc with a “final” local limits status.
Influent mass balances are also presented. The loadings calculation and influent mass
balances for BODs and TSS are presented in Chapter 7.

42  WASTEWATER FLOWS

Estimated and projected flows were calculated for background sources, industrial sources,
and the influent at both WWTPs. These flows were used in the calculation of pollutant
loadings.

4.2.1 Methodology

The flow contributions from the domestic and NIND sectors are not directly monitored,
and have not been estimated separately in previous local limits studies. The use of
methodologies for flow calculation based on population projection and per capita flow
rates or on water/sewer account data facilitate the assessment of contributions from each of
these sectors. For the purpose of this study, the use of the 2003 water consumption
information and the wastewater records from other discharges to the Wildcat Hill WWTP
and Rio de F lag WRP were considered for the flow distribution estimate.
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The total wastewater flows produced within the Wildcat Hill WWTP and Rio de Flag
WRP service areas were estimated based upon the following available information:

e  Wildcat Hill WWTP influent: daily flow measurements for 2003 and 2004
e Rio de Flag WRP influent: daily flow measurements for 2003 and 2004

e Water consumption reports: monthly and annual average water consumption per
customer  class (i.e.,, commercial, residential, manufacturing), and top 100
commercial customers for 2003

e SIUs: 2004 monthly sewer usage records
e NHLW: seven flow measurements in October 2003

e RiodeFlag WRP sludge: seven flow measurements in November 2003

Although the flow records for these locations correspond to different time periods, the
average flow for each location was assumed to represent annual average flow for the year
2003.

4.2.2 Flow Split

The Rio de Flag WRP operates as a skimming plant upstream of Wildcat Hill WWTP.
According to information provided by Mr. Bill Case, City staff at the Rio de Flag WRP,
currently approximately 20 percent of the wastewater flows produced in the Rio de Flag
WRP service area (e.g., from domestic, NIND, and SIUs) is diverted to the Wildcat Hill
WWTP service area. In February 2003, the Rio de Flag WRP received all the wastewater
flow produced upstream of the plant and no flow was passed on to Wildcat Hill WWTP
service area. Dry weather flows measured at the influent of Rio de Flag WRP ranged
between 2.5 and 2.7 mgd. Since the City typically operated Rio de Flag WRP at 2 mgd, 80
percent of the Rio de Flag WRP service area is then estimated to be treated at the Rio de
Flag WRP and 20 percent is diverted to Wildcat Hill WWTP for treatment.

Mr. Paul Raczkowski, City Utilities Senior Project Manager, indicated that starting
January 2006 SCA Tissue North America (SCA) is discharging its effluent to the Rio de Flag
WRP instead of the Wildcat Hill WWTP. The effluent continues to flow over the SCA plant
secondary clarifier weir to a newly installed tank, and then is pumped to the gravity sewer on
Butler Avenue that connects to the main interceptor in the Rio de Flag wash. Consistent with
the flow split used to calculate the current and projected flows, 80 percent of the projected
SCA flows are treated at Rio de Flag WRP and the remaining 20 percent are treated at Wildcat
Hill WWTP.

In addition, the City is planning to increase the wastewater flows to Rio de Flag WRP from

approximately 2 mgd to approximately 3 mgd by mid-2007. The goal of the flow
diversion is to create more A+ reuse water at Rio de Flag WRP. At this point, the City’s
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wastewater flow split between the two plants after the planned improvements at Wildcat
Hill WWTP and Rio de Flag WRP are completed is unknown. Therefore, the current
assumptions for calculating the flow contributions to each plant, including the 80/20
wastewater flow split in the Rio de Flag WRP service area were used for the flow
projections, MAHL calculation, and limits determination.

4.2.3 Wastewater Production

Based on the configuration of the sewer collection system and the location of SIUs, the
wastewater production for the Wildcat Hill WWTP service area and Rio de Flag WRP
service area is described by the following equations:

For Wildcat Hill WWTP
Qwproduced = Q treated in WCH - Qy, diverted from RDF
= Qg treated in WCH - 20% Q,, produced in RDF

For Rio de Flag WRP
Quwproduced = Qy, treated at RDF + Qy, diverted to WCH
= Qy treated at RDF / 80%

where: Qw = Wastewater flow
WCH = Wildcat Hill WWTP service area
RDF = Rio de Flag WRP service area

Table 4.1 presents the wastewater produced within the Wildcat Hill WWTP and the Rio de
Flag WRP service areas as a result of the flow split.

Table 4.1 — Wastewater Flows within Service Areas (mgd)
Service Area Treated at WWTP or WRP |Diverted to / from| Total Produced
Wildcat Hill WWTP 3.88 0.496 3.38
Rio de Flag WRP 1.99 0.496 2.49
Total 5.87 5.87

Table 4.2 presents the summary of the 2003 average flows for the SIUs and the flows that
are discharged to the Wildcat Hill WWTP and the Rio de Flag WRP as a result of the flow
split. The subtraction of the SIU, NHLW, and Rio de Flag WRP sludge from the total
wastewater produced within each service area resulted in the estimation of the remaining
background flows discharged by the domestic and NIND sectors and the preliminary flow
distribution by sectors, as presented in Table 4.3.
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Table 4.3 - Preliminary Distribution of Wastewater Production by Sector (mgd)

Wastewater Wildcat Hill % Sector / Total Rio de % Sector / Total
WWTP |Wildcat Hill WWTP| Flag WRP | Rio de Flag WRP

Total 3.38 2.49

SIUs 0.320 9.5% 0.484 16.6%

NHLW 0.0037 0.1% 0 0%

Rio de Flag WRP Sludge 0.074 2.2% 0 0%

Remaining flows from

domestic and NIND sectors 2.98 88.2% 2.00 84.4%

The results of the preliminary flow distribution indicate that a total of 4.98 mgd are
produced by the domestic and NIND sectors combined, which represent approximately 85
percent of the total flows of 5.87 mgd produced within the Wildcat Hill WWTP and Rio de
Flag WRP service areas.

4.2.4 Detailed Wastewater Distribution

The wastewater distribution for the domestic and NIND sectors on a service area basis was
determined - using the City’s monthly and annual water consumption flows [3]. The
evaluation and results are summarized in the following steps:

1. Assess water consumption per customer class on City-wide basis to determine
relative percentage between domestic and commercial classes without the influence
of irrigation by evaluating usage during winter months. Winter months are
consistent with some utilities’ billing practices for wastewater usage determination.
Adjust the annual domestic and commercial water consumption volumes by these
percentages.

2. Adjust the City-wide commercial class water consumption flow to remove any
customers that are regulated as SIUs.

3. Calculate the percentage of water consumption corresponding to the domestic and
commercial classes and apply to the wastewater production on City-wide basis to
estimate the domestic and NIND sectors distribution.

4. Separate the adjusted commercial class customers into their respective service area
based on geographical location to estimate percent of NIND wastewater production
in each service area.

5. Apply service area percentages to the NIND wastewater flow to determine the
domestic and NIND sector flows at each plant.

Step 1:
The water consumption information per customer class facilitated the estimation of the
detailed wastewater distribution for the domestic and NIND sectors on a city-wide and
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service area basis. The annual average water consumption report focused on a total of
18,842 customers/meters grouped in the following classes:

e Commercial

e Manufacturing

e NAU

e Residential single family

o Residential multi-family

e Residential multi-meter

e Lawn meters (commercial)

¢ Lawn/ landscaping meters

e Lawn meter (manufacturing)

e Standpipe

Some commercial and manufacturing facilities, possibly the larger ones in size, have
multiple meters, separating the water used for landscaping and irrigation from other water
uses. The lawn and landscaping meters for commercial and manufacturing facilities have
no correlation to wastewater production and were not included for the estimation of the
detailed wastewater distribution. On the contrary, the meters for the residential classes
account for all the water uses, including irrigation. In order to assess the effect of the
amount of irrigation water on the residential classes’ water consumption the monthly water
consumption data were reviewed. The 2003 monthly consumption rates for the residential
and commercial accounts are presented in Table 4.4.

The monthly water consumption rates for the residential and commercial classes follow a
similar trend, with higher water consumption during the summer months (peak in July) and
lower consumption during the winter months (February to April). The percent water
consumption per class (water consumption of each class divided by total water
consumption) varies from 66.2% to 71.7% and from 28.3% to 33.8% for the total
residential and commercial classes, respectively, depending on the monthly consumption
during the year. The lower the monthly consumption, the lower the percent water
consumption for the total residential class, and vice versa. This suggests the following:

¢ During the summer months (e.g., July) the total residential class water consumption
increases possibly due to the greater proportion of water used for landscape
irrigation than the proportion of irrigation water that the commercial class uses
during the same month.

¢ During the winter months (e.g., February to April), the water consumption for the
total residential and commercial classes decreases because less water is necessary
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for landscaping irrigation. The percent water consumption for these months may
be the most representative water consumption distribution without the influence of
irrigation water consumption.

In order to adjust the water consumption for the total residential class and account for
similar proportion of irrigation water to the commercial class, the percent water
consumption for the winter months of 67% for the total residential class and 33% for the
commercial sector will be used. The total residential water consumption without the
relative influence of irrigation was then estimated by multiplying the total annual
residential and commercial consumption rate of 5.72 mgd (from Table 4.4) by 67% /100,
resulting in 3.83 mgd. The adjusted commercial class water consumption was estimated as
1.89 mgd. These values were used for the water consumption distribution.

Step 2:
The individual water consumption information for the top 100 commercial customers,

manufacturing facilities, and NAU were also reviewed. Some facilities identified as SIUs
were classified as commercial business or as manufacturing. Also, some facilities that are
not SIUs were classified as manufacturers. The total water consumption for the
commercial class (e.g., 1.89 mgd from Table 4.4) and for the SIUs were adjusted. The
following table compiles the estimated total water consumption for the customer classes
grouped as domestic sector (including the single family and multifamily residential),
NIND sector (including the commercial), and SIUs.

Table 4.5 - Water Consumption Distribution by Sector (mgd)
Water % Water Consumption | % Water Consumption

Sectors Consumption Rate / Total Background / Total
Domestic 3.83 68.3% 58.1%
NIND 1.78 31.7% 26.9%
Sum Domestic

and NIND 5.61 100.0% 85.0%
SIUs 0.905 - 13.7%
Total 6.60 - 100.0%

The water consumption distribution is consistent with the wastewater production
distribution, with the combined domestic and NIND water consumption of approximately
85 percent (58.1 + 26.9) of the total water consumption.

Step 3:
By applying the water consumption percent distributions for the domestic sector (i.e., 68.3

percent) and NIND sector (i.e., 31.7 percent) to the combined domestic and NIND
wastewater production of 4.98 mgd, the wastewater production rates for the domestic and
NIND sectors were estimated to be 3.40 mgd and 1.58 mgd, respectively.
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Step 4:
In order to estimate the flow distribution for the domestic and NIND sectors on a service

area basis, the water consumption information for 121 commercial customers was
reviewed. The water consumption for these businesses ranged from 30 gallons per day
(gpd) to 88,178 gpd and represented a total of 59 percent of the total water consumption
for the commercial customers. Based on the geographical location of these 121 businesses
it was determined that 62.2 percent of the water consumption and by correlation the
wastewater production occurs within the Rio de Flag WRP service. The remaining 37.8
percent of the commercial water consumption is allocated to the Wildcat Hill WWTP
service area.

Step 5:
By applying these service area percentages to the estimated wastewater production for the

NIND sector, the estimated wastewater flows were determined for each service area, as
presented in the following table.

Table 4.6 — Detailed Wastewater Production by Sector (mgd)
. Total Diverted Total % Sector / Total

Service Area / Sectors Produced | to/from Treated ’ Treated

Wildcat Hill WWT
Domestic 2.39 +0.204 2.59 66.8%
NIND 0.596 +0.197 0.793 20.4%
NHLW 0.0037 0 0.0037 0.1%
Rio de Flag WRP Sludge 0.074 0 0.07 1.9%
SIUs 0.320 +0.096 0.416 10.7%
Total 3.38 +0.496 3.88

Rio de Flag WRP

Domestic 1.02 -0.204 0.814 40.9%
NIND 0.98 -0.197 0.786 39.5%
SIUs 0.484 -0.096 0.389 19.5%
Total 2.49 -0.496 1.99

The domestic sector contributes with the majority of wastewater flows to each service area,
with a significant fraction of 67 percent to the Wildcat Hill WWTP. Both the domestic and
NIND sectors contribute similar fractions to the Rio de Flag WWTP, with 41 percent and
40 percent, respectively. The industrial contributions to each service area are comparable,
representing 11 percent of the total flows for the Wildcat Hill WWTP and 20 percent of the
Rio de Flag WRP tlows.
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4.2.5 Wastewater Projected Flows

Similar to the 2002 Study [1], the flow projections were performed by assuming a 3.2
percent annual growth rate, based on the Flagstaff 2020 Community Visioning Project [7]
and adjusting the SCA flows due to the flow diversion. The 2003 and 2009 flows are
presented in Table 4.7.

Table 4.7 - Summary of 2003 and Projected Flows

Sectors Flows (mgd) % Sector / Total

2003 | 2009 2003 | 2009
Wildcat Hill WWTP

Domestic Sector - 2.59 3.13 67% 70%

NIND Sector 0.79 0.96 20% 22%

NHLW 0.0037 0.0044 0% 0%

Rio de Flag Sludge 0.074 0.090 2% 2%

SIUs 0.42 0.26 11% 6%

Total 3.88 4.44 100% 100%

Rio de Flag WRP

Domestic Sector 0.81 0.98 41% 37%

NIND Sector 0.79 0.95 39% 36%

SIUs 0.39 0.712 20% 27%

Total 1.99 2.65 99% 100%

As a result of the diversion of the SCA flows to the Rio de Flag WRP service area, the
projected industrial flows to the Rio de Flag WRP increased from 0.39 mgd to 0.71 mgd.
On the other hand, as the projected industrial flows to Wildcat Hill WWTP decreased and
the domestic and NIND flow contributions increased from 67 percent to 70 percent and to
20 percent to 22 percent, respectively. This will have an impact on the background loading
projections and local limits calculation, which is discussed in Chapter 6.

The observed 2003 wastewater flows for Wildcat Hill WWTP and Rio de Flag WRP
totaled 5.87 mgd. The projected 2004 wastewater flows for Wildcat Hill WWTP and Rio
de Flag WRP, calculated in the 2002 study, totaled 6.94 mgd (e.g., 4.82 mgd for Wildcat
Hill WWTP and 2.12 mgd for Rio de Flag WRP), which is considerably higher than the
observed 2003 flows. In addition, the projected 2004 flows of 6.94 mgd are only slightly
lower than the projected 2009 flow projections of 7.09 mgd (e.g., 4.44 mgd plus 2.65 mgd)
. These possible overestimations were discussed with Mr. Paul Raczkowski and may be
influenced by the following:

e There has been a slight decrease in water consumption and wastewater production
in recent years possibly due to water conservation measures (i.e., promotion of
installation of low flow fixtures in old and new homes).
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e For approximately the last three years the City has been implementing measures to
minimize water infiltration to the collection system and to measure accurately for
the influent and internal flows (i.e., filter backwash recycling) at the Wildcat Hill
WWTP and Rio de Flag WRP. It was found that, for example, approximately 1
mgd from internal flows recycled to the headworks of the Wildcat Hill WWTP
prior to the influent flow meter had been accounted as a part of the influent flows.

In addition, the population estimates are consistent with the projections, which suggests
that the City is growing as expected. Therefore, the use of the 3.2 percent annual growth
rate for the flow projections represents a feasible and conservative approach that is
consistent with the methodology used in the 2002 study.

43  WASTEWATER LOADINGS

The following sections describe the calculation of the loadings for each sector discharging
to both treatment plants. These calculations were conducted using the 2003 annual flows
and the average concentrations for each POC.

4.3.1 Background Loadings

The background loadings were calculated by summing the loadings from the domestic
sector, NIND sector, NHLW, and Rio de Flag WRP sludge. The 2003 pollutant loadings
for each background location were calculated by multiplying the average concentrations
for each POC by the corresponding average flows. Table 4.8 and 4.9 present the loading
calculations for the background sources discharging to the Wildcat Hill WWTP and the
Rio de Flag WRP.

4.3.2 SIU Loadings

The 2003 pollutant loadings for the SIUs were calculated by multiplying the average
concentrations for each POC by the corresponding average flows. Tables 4.10 and 4.11
present the loading calculation for the SIUs discharging to the Wildcat Hill WWTP and the
Rio de Flag WRP.

4.3.3 Influent Loadings

The 2003 pollutant loadings for the influent of the Wildcat Hill WWTP and the Rio de
Flag WRP were calculated by multiplying the average concentrations for each POC by the
corresponding average influent flows, as presented in Table 4.12.

44  INFLUENT MASS BALANCES

For each plant, the sum of the background and industrial loadings was compared to the
observed influent loading to determine if the pollutant loadings from individual sources
have been identified.
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4.4.1 Influent Mass Balance Results

Table 4.13 present the results of the influent mass balances at the Wildcat Hill WWTP and
the Rio de Flag WRP. In general, a closure of 80% to 120% is desirable (i.e., the
calculated service area loading should be within +/- 20% of the observed influent loading).
The results of the mass balances are as follows: '

Wildcat Hill WWTP

e Reasonable mass balance closures (80-120%) were obtained for copper (92%), zinc
(82%), and BEHP (91%).

e Calculated loadings were less than the plant’s estimated influent loadings for lead
(55%), mercury (15%), and silver (78%).

e Calculated loadings were greater than the plant’s observed influent loadings for
selenium (154%).

e Antimony and total cyanide were not detected at the influent of Wildcat Hill
WWTP, but were measured at other locations within the sewer system (e.g.,
manholes, SIUs). Half the RL for each pollutant was used to estimate the average
influent concentration and then compare to the sum of the background and
industrial loadings. Background and industrial loadings were less than the plant’s
estimated influent loadings for antimony (21%) and total cyanide (15%). This
shows the difficulty of calculating accurate mass balances when the pollutant levels
are very close or below the RLs.

Rio de Flag WRP

e Reasonable mass balance closures (80-120%) were obtained for lead (110%), silver
(101%), and BEHP (85%).

e Calculated loadings were greater than the plant’s observed influent loadings for
copper (130%), mercury (145%), selenium (130%), and zinc (136%). The use of
the RL for mercury as influent concentration resulted in underestimation of the
influent loading. The high percentage for copper and zinc indicate an overestimate
of the background sources and/or and overestimate of the SIU contributions.

e Total cyanide was not detected at the influent of Rio de Flag WRP, but was
measured at other locations within the sewer system (e.g., manholes, SIUs). Half
the RL was used to estimate the average influent concentration and then compare to
the sum of the background and industrial loadings. Background and industrial
loadings were less than the plant’s estimated influent loadings for total cyanide
(11%). This shows the difficulty of calculating accurate mass balances when the
pollutant levels are very close or below the RLs.

e Antimony was not detected at the Rio de Flag WRP influent, in the domestic and
NIND sampling locations or at SIUs that discharge to the Rio de Flag WRP;
therefore, the influent mass balance could not be performed.
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The use of site-specific data (e.g., from local sampling events), rather than literature
values, resulted in better influent mass balance closures than were calculated in the
previous study. In the previous study only two POCs had mass balance closures between
80 and 120%. For most POCs, domestic and NIND sources make up the highest
proportion of the influent loading to the treatment plants. Therefore, the use of accurate
domestic and NIND concentrations and representative flow contributions are necessary to
arrive at reasonable mass balance closures.

Influent Mass Balances for Zinc

In accordance with the recommendations of the 2002 local limits study, zinc was one of
the metals with “final” status that required performing the influent mass balances. The
zinc mass balance closures based on the 2003 sampling data were different from the mass
balances in the 2002 study:

e For Wildcat Hill WWTP, the closure improved from 42% to 82%.
e For Rio de Flag WRP, the closure increased from 71% to 136%.

The changes in the mass balance closures may be a result of increasing the number of
sampling locations (i.e., from one manhole location to three) and estimation of separate
flow contributions for the domestic and NIND sector, which provides a better
characterization of the background loadings.
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5.0 DEVELOPMENT OF ALLOWABLE HEADWORKS
LOADINGS

5.1 GENERAL

The allowable headworks loading (AHL) calculations were performed to determine the
mass loading which can be received at the headworks and not create pass-through or
interference problems at the Wildcat Hill WWTP and Rio de Flag WRP. The AHL method
is a technically based approach to development of local limits which includes the following
steps:

e Review and compile the applicable criteria to protect the end uses of effluent and
biosolids and of the inhibition thresholds to protect biological processes at the
WWTPs.

e Select overall and primary removal efficiencies (REs) through review of site-
specific sampling results and of historical and literature values.

e Use WWTP influent flows and biosolids production projections for the year 2009
for each plant.

e (Calculate AHL based on the applicable criteria.

e Determine maximum allowable headworks loading (MAHL).

Three scenarios were considered for the MAHL determination, consisting of the current
biological processes at both plants based on site-specific data and also an estimate of the
future conditions at Wildcat Hill WWTP once the conversion to activated sludge processes
is operational by mid-2007. The removal efficiencies selected for Rio de Flag WRP were
used to model the future scenario of Wildcat Hill with activated sludge processes. The
MAHL determination for this additional scenario at Wildcat Hill WWTP was used only for
comparison purposes and to formulate action plans complementing the implementation of
local limits, but not for the calculation of proposed limits.

The following sections present the results of this analysis for the ten pollutants suitable for
the AHL method, as recommended in the 2002 Flagstaff Local Limits Study [1]:

e Nine pollutants with “interim” local limits status: antimony, copper, cyanide, lead,
mercury, selenium, silver, benzene, and BEHP

¢ One conservative pollutants with “final” local limits status: chromium

5.2  PASS-THROUGH CONSIDERATIONS

Pass-through considerations are assessed through application of water quality criteria. For
the AHL determination at the Wildcat Hill WWTP and Rio de Flag WRP, the most
stringent effluent criteria were identified, as presented in Table 5.1. Effluent criteria were
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based on the most stringent of the AZPDES, Aquifer Protection Permit (APP), Surface
Water Quality Standards (SWQS), and Aquifer Water Quality Standards (AWQS).

5.3 INTERFERENCE CONSIDERATIONS

Interference considerations are assessed through application of sludge criteria and
biological treatment process inhibition levels.

5.3.1 Sludge Criteria

The digested sludge produced at the Wildcat Hill WWTP is land injected at a dedicated
site and is subject to federal and state criteria. The federal and state criteria are provided as
pollutant concentration (ceiling and monthly average) and loading rate (annual and
cumulative) limitations in 40 CFR Part 503, updated to September 2003. The most
stringent biosolids criteria for the Wildcat Hill WWTP are also presented in Table 5.1.

5.3.2 Inhibition Thresholds

At the Wildcat Hill WWTP, existing biological processes include biotowers, trickling
filters, and anaerobic digestion. The Rio de Flag WRP uses a nitrifying/denitrifying
activated sludge process for biological treatment. Thus, inhibition levels for trickling
filters, activated sludge, nitrification, and anaerobic digestion for individual pollutants
were considered for the AHL analysis.

Information on inhibition levels is limited. When site specific inhibition levels are not
available, the criteria used for this analysis for most pollutants were the available literature
values from various sources, including the results of laboratory, pilot, and pure culture
studies, as well as full-scale WWTP operating data.

Tricking filters, activated sludge and nitrification inhibition thresholds for certain
pollutants were obtained from 1986 and 2004 USEPA Guidance Manuals [6, 3]. A review
of the Water Environment Federation (WEF) Activated Sludge Manual of Practice OM-9
[8] and Biological and Chemical Systems for Nutrient Removal [9] revealed similar
inhibition thresholds. Anaerobic digestion inhibition thresholds for certain pollutants were
obtained from the USEPA guidance manuals [6, 3] and the WEF Manual of Practice No. 8
Design of Municipal Wastewater Treatment Plants [10]. The compilation of the inhibition
thresholds for the Wildcat Hill WWTP and Rio de Flag WRP are presented in Table 5.2
and 5.3, respectively.

5.4 REMOVAL EFFICIENCIES

Site-specific removal efficiencies (REs) were calculated for 10 pollutants (conservative
and non-conservative) to determine the percentages of the influent pollutant loading
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removed across the primary treatment process and across the entire WWTP or WRP.
Conservative pollutants (e.g., metals) are presumed not to be destroyed, biodegraded,
chemically transformed, or volatilized within the WWTP or collection system. This
assumption does not apply to non-conservative pollutants (e.g., organics).

5.4.1 Methodology

Wastewater concentration and flow data from the 2003 sampling event were used to
calculate the overall REs. Site-specific REs were determined for pollutants with at least
five pairs of data (i.e., influent and effluent data collected on the same sampling date), as
recommended by the 2004 USEPA guidance manual [3]. If the pollutant was detected in
the influent but not above the RL in the effluent, data substitution was performed
according to the methodology presented in Section 3. Mass loadings for the influent and
effluent were calculated by multiplying pollutant concentrations by the corresponding
flows. These loadings were then used to determine the daily REs.

5.4.2 Loading Calculations
Using the pollutant data sets, the daily loadings at each location were calculated by

multiplying the concentration in milligrams per liter (mg/L) by the corresponding flow in
million gallons per day (mgd), as shown in the following equation:

L=QxCx8.34

Where: L = Daily loading in Ib/day
Q = Daily flow in mgd
C = Daily concentration in mg/L
8.34 = Unit conversion factor [(Ib/million gallons) / (mg/L)]

5.4.3 Daily Removal Efficiency

The concept of daily REs, expressed as a percent, was applied by using the following
equation:
Daily RE = (Linf — Leff) x 100
Linf

Where: Linf = Influent loading in Ib/day
Leff = Effluent loading in 1b/day

The following two methods were considered for the calculation of the daily REs:

e Average Daily Removal Efficiency (ADRE): Calculate the daily RE for each paired
data set (i.e., influent and effluent loadings from the same sampling date) and then
average all the daily REs to determine the ADRE.
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e Mean Removal Efficiency (MRE): Calculate the influent and effluent loadings for
each day, average all the influent and effluent loadings separately, and then
calculate the MRE by using the average loadings.

5.4.4 Statistical Data Evaluation

Reviews of data pairs and statistical evaluations were performed prior to the calculation of
the site-specific REs. In addition, one statistical procedure, as described in the 2004
USEPA guidance manual [3], was applied to determine the presence of outliers.

The number of detected paired data sets and total paired data sets were determined to
assess the quality of the analytical data and to assist in the selection of the REs for each
POC at the Wildcat Hill WWTP and Rio de Flag WRP. The summaries of the available
paired data sets are presented in Table 5.4.

Daily REs were calculated for each pollutant, and a formal statistical procedure was
applied to determine the presence of outliers. The statistical procedure used included the
following steps:

¢ (Calculate influent and effluent loadings
e Calculate ADRE, MRE, and standard deviation

e If the ADRE set followed a normal distribution, consider any point that lies above
or below two standard deviations from the mean an outlier

e Remove outliers and calculate final ADRE and MRE

Sample calculations of the ADREs, MREs, and outliers are presented in Appendix B.

5.4.5 Types of Removal Efficiencies

Once the outliers were identified and eliminated from the data pairs, overall removal
efficiencies (OREs) and primary removal efficiencies (PRE) were determined. OREs are
used to calculate the AHL on the basis of water quality pass-through, anaerobic digestion
inhibition, and sludge interference. The following equations are used:

ORE = ( Linf— Leff) / Linf x 100

Where: Linf = Influent loading in lIb/day
Left = Effluent loading in lb/day

The OREs were calculated using the 2003 sampling data for the Wildcat Hill WWTP and
Rio de Flag WRP. The summary of the calculated OREs is presented in Table 5.5.
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Table 5.5 - Overall Removal Efficiencies based on 2003 Sampling
Pollutant of Concern Wildeat Hill WWTP |  Rio de Flag WRP
Metals
Antimony - -
Chromium 51 88
Copper 80 89
Cyanide (Total) - .-

Lead ' 86 70
Mercury 84 -
Selenium 62 81
Silver ) 78 88
Volatile Organic Compounds

Benzene T - | -
Semivolatile Organic Compounds

BEHP 1 89 | 96

Note:
- =No removal efficiency was calculated. Sampling results from influent and effluent were either detected
below the reporting limit or not detected.

PREs are used to calculate the AHL on the basis of secondary biological treatment
inhibition to protect the activated sludge and nitrification processes. The following
equations are used:

PRE =( Linf-Lpe )/ Linf x 100

Where: Linf = Influent loading in Ib/day
Lpe = Primary effluent loading in lb/day

Primary effluent and primary sludge sampling results from the Wildcat Hill WWTP and
Rio de Flag WRP were not available to calculate the site specific PREs. Historical or
literature values were considered for the RE selection.

5.4.6 Historical and Literature Values

If a pollutant had less than five data sets of detected influent results or was never detected
at the effluent of the plant, values from previous local limits studies and literature values
were reviewed and considered for the RE selection, as presented in the Tables 5.6 and 5.7.
The following sources were reviewed to supplement the site specific REs:

e Previous Studies: The REs from 1993 Flagstaff Local Limit Study [2] and 2002
local limit study [1] were compiled, summarized and compared to the calculated
site-specific REs.
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e USEPA Literature Values: The USEPA guidance manuals [6, 3] present REs for
primary and activated sludge for conservative and non-conservative pollutants.
These REs were summarized, and compared to the calculated-site specific REs.

e USEPA Database: The 1992 USEPA Risk Reduction Engineering Laboratory
(RREL) Treatability Database Version 5.2 [11] was used to obtain ranges of REs
for conservative and non-conservative pollutants. Results for full-scale facilities
treating domestic wastewater were queried, and REs were compiled based on the
pollutant’s influent and effluent concentrations. REs for Wildcat Hill WWTP were
based on the removal that occurs in trickling filters, while REs for Rio de Flag
WRP were based on the removal that occurs in activated sludge treatment. The
resulting REs were summarized and compared to the calculated site-specific REs,
when available.

5.4.7 Removal Efficiency Selection

The selection of the REs was performed considering the site-specific REs calculated for
the Wildcat Hill WWTP and Rio de Flag WRP and the values available from the previous
studies and literature, as presented in Table 5.8. The removal efficiencies selected for Rio
de Flag WRP are also selected for the Wildcat Hill WWTP with activated sludge processes
scenario. In general, site-specific values calculated from current sampling events or from
previous studies are preferred over literature values. When no RE was listed in the
previous local limits studies, the USEPA guidance manuals were consulted. When no RE
was listed in these guidance manuals, the median RE was obtained from the USEPA RREL
database.

The removal of some pollutants changed at the Wildcat Hill WWTP and Rio de Flag WRP
in comparison to the removals used in the 2002 local limits study [1]. The following
summarize the major changes:

e At Wildcat Hill WWTP: The REs for copper, lead, and silver improved due to
more recent sampling results. In addition, site-specific REs were selected for
chromium and BEHP instead of the literature values used in the past.

o At Rio de Flag WRP: Site-specific REs were selected for chromium, copper, lead,
silver, and BEHP as a result of available sampling results.

These observations confirm the importance of conducting periodic sampling at the plants
and calculating site-specific removal efficiencies to characterize the plants’ removal
capacity for the pollutants.

Removal Efficiency for Total Chromium
In accordance with the recommendations of the 2002 local limits study, total chromium

was one of the metals with “final” status that required calculating removal efficiencies.
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The selected removal efficiencies for total chromium based on the 2004-2005 sampling
data are comparable to the removal efficiencies used in the 2002 study:

e For Wildcat Hill WWTP, the selected removal efficiency was 51% while 55%
(literature value) was used in the 2002 study.

o For Rio de Flag WRP, the selected removal efficiency was 88% while 82%
(literature value) was used in the 2002 study.

Since the site specific values are similar to the literature values used in the 2002 study, the
final recommendation of removing the local limit of 0.9 mg/L is confirmed.

55 WWTP MASS BALANCES

WWTP mass balances were performed for conservative pollutants to assess whether the
selected REs accurately represent the removal mechanisms at the Wildcat Hill WWTP and
Rio de Flag WRP. The ratio of the total mass in the sludge stream was compared to that
removed in the wet stream. Under ideal conditions, the pollutant mass removed from the
wet stream will equal the mass of the pollutant in the sludge streams, resulting in a total
sludge to wet stream removal ratio of 100 percent. Calculated ratios within a range of 80
to 120 percent are desirable.

5.5.1 Methodology

Analytical and flow data from the 2003 sampling event were used to calculate the mass
loadings for the wet and sludge streams at the plants. Detected analytical results and flows
were compiled for the following locations:

o For Wildcat Hill WWTP: 7 sampling results for the influent and effluent, and 3
sampling results for the sludge to disposal

e For Rio de Flag WRP: 7 sampling results for the influent, effluent, and total sludge
(primary sludge and waste activated sludge)

The daily loadings at each location were calculated by multiplying the pollutant
concentration by the corresponding flow. Non-detected results were not used in this
methodology. Based on the available data, two methods were used to estimate total siudge
to wet stream removal ratio for conservative pollutants at the WWTPs:

e Average daily mass balance - The mean of daily ratios of the total sludge mass to
the wet stream removal. This calculation, which uses paired data, shows daily
variations in REs.

e Average mean mass balance - The ratio of the average daily total sludge mass to
the average daily total wet stream mass removal. This calculation dampens daily
variations in REs.
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The average daily mass balance was based on paired data, while the mean mass balances
also include unpaired data. Sample mass balance calculations are presented in the
Appendix B.

5.5.2 Mass Balance Results

Based on the available detected data, mass balances were calculated only for copper at
Wildcat Hill WWTP and copper, lead, and silver at Rio de Flag WRP. Table 5.9 present
summaries of the mass balances for the Wildcat Hill WWTP and Rio de Flag WRP.

Table 5.9 - Mass Balance Results
Location Pollutant of Concern | Average Daily | Average Mean
Wildcat Hill WWTP Copper 6% 6%
Rio de Flag WRP Copper 38% 36%
Lead 18% 47%
Silver 71% 53%

Accurate mass balances results for copper at Wildcat Hill WWTP were not accomplished
because of the low number of detected sludge results (i.e., two sludge results). The sludge
to disposal location was sampled at the same as time as the influent and effluent without
the solids detention time taken into account. Accurate mass balances results for the lead
and silver at Rio Flag WRP could not be calculated because of a low number of detected
effluent results, although influent and sludge detected results were available. = Mass
balances for the other pollutants could not be performed because of a lack of detected
values. This confirms the need for using supporting sources for REs.

5.6 ALLOWABLE HEADWORKS LOADINGS

The AHL calculations were conducted using wastewater flow and biosolids production
projections for 2009; the selected removal efficiencies; and the criteria, standards, and
inhibition thresholds applicable to the Wildcat Hill WWTP and Rio de Flag WRP.

5.6.1 Wastewater and Sludge Flows

The 2003 and 2004 daily wastewater flow and sludge production information were
compiled from the daily operation records at Wildcat Hill WWTP and Rio de Flag WRP.
These daily flow rates were used to calculate the annual average wastewater and sludge
flows representative for the year 2003. The 2009 wastewater flow projections were used to
perform the average sludge flow and sludge to disposal projection for the year 2009. Table
5.10 summarizes the wastewater and sludge projections used for the AHL calculations.
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Table 5.10 — Wastewater and Sludge Flow Rates for AHL Calculations
Year 2009

WWTP Parameters Wildcat Hill WWTP | Rio de Flag WRP
Average influent flow (mgd) 4,443 2.64
Average sludge flow to digesters (mgd) 0.070 NA
Annual sludge to disposal production rate 412 NA

(dry tons/year)

Notes:

NA = Not applicable

5.6.2 AHL Equations

The equations used to calculate the AHLs are listed in Appendix C and are based on the
2004 USEPA guidance manual [3]. These equations estimate the maximum pollutant
loadings that the WWTP can receive at the headworks in order to protect the effluent, the
biosolids process, and the WWTP biological processes from interference or upset
problems.

5.6.3 AHL Results

The summary of the AHLs based on the effluent and sludge criteria and biological
processes inhibition thresholds and the determination of the MAHLs for the Wildcat Hill
WWTP and Rio de Flag WRP are presented in Tables 5.11, 5.12, and 5.13.

Since the last local limits study conducted in 2002, there have been changes to some of the
environmental criteria and updated methodologies applied to the AHL calculations. These
developments (summarized below) had an effect on the MAHL calculation on a pollutant-
by pollutant basis:

e The current AZPDES permits included more stringent criteria for some pollutants
in comparison to the permits used in 2002 local limits study [1]:

o For the Wildcat Hill WWTP, the MAHL was based on the updated and in some
cases more rigorous discharge limits for copper, cyanide, lead, mercury,
selenium, and silver.

o For the Rio de Flag WRP, the MAHL was based on the updated and in some
cases more rigorous discharge limits for cyanide, lead, mercury, and selenium.

e The 2004 APP for Wildcat Hill WWTP and the 2002 APP for Rio de Flag WRP
included more stringent criteria for some pollutants:

o For the Wildcat Hill WWTP, the MAHL was based on the aquifer limits for
benzene.

o For the Rio de Flag WRP, the MAHL was based on the more rigorous aquifer
limits for antimony and benzene.
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The use of sampling data to calculate the site-specific REs for the pollutants also
represented a change since the last local limits study. Tables 5.14 and 5.15 present the
differences between the MAHLs calculated based on the current data and current
conditions (e.g., trickling filters at Wildcat Hill WWTP) and the MAHLs from the 2002
local limits study. In general, lower MAHLs due to changes in the environmental criteria
and/or removal efficiencies may represent more stringent limits than the limits calculated
in the 2002 local limits study.

The calculation of the MAHL based on inhibition thresholds introduces the evaluation of
the performance of the biological processes at the plants under certain pollutant
concentrations and conditions. The MAHL for Rio de Flag WRP for silver is based on
activated sludge inhibition threshold. Because the inhibition threshold is from the
literature review, as opposed to site-specific inhibition studies, the next most stringent
AHL, when available, is considered for the calculation of the local limits. In this case for
silver at Rio de Flag WRP, the inhibition threshold is the only criterion available to
calculate the MAHL.

5.6.4 Loading to MAHL Comparison

The 2004 USEPA guidance manual [3] recommends that an average influent loading to
MAHL ratio of 60 percent or a maximum daily influent loading to MAHL ratio of 80
percent be used to establish the need for a local limit. The “influent loading-to-MAHL”
ratio was calculated to assess the possibility of pollutant pass-through or interference
problems at the WWTPs and to determine the need for local limits.

Wastewater flow and pollutant concentration data from the 2003 sampling event were used
for the comparison. The average and daily influent loadings and MAHL for each pollutant
at the Wildcat Hill WWTP (current conditions) and Rio de Flag WRP were compiled and
are presented in Tables 5.16 and 5.17. The main findings of the comparison indicate that
two pollutants at the Wildcat Hill WWTP exceeded the influent loading-to-MAHL criteria:

e The copper annual average and daily maximum influent loadings accounted for 89
percent and 211 percent of the MAHL, respectively.

e The BEHP annual average and daily maximum influent loadings accounted for 94
percent and 135 percent of the MAHL, respectively.

In addition, the background loading for copper and BEHP accounted for 75 percent and 66
percent of the MAHL at the Wildcat Hill WWTP, respectively. This indicates that
background sources represent the largest fraction of the MAHL, reducing the loadings that
can be allocated to SIUs.
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The results of this comparison provide the level of risk for experiencing pass-through or
interference for a specific pollutant at the Wildcat Hill WWTP and Rio de Flag WRP.
These results provides the foundation for identifying the most appropriate strategies to
control pollutant discharges (i.e., setting, updating, or maintaining a local limit; or
removing a current local limit that is no longer necessary).
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Table 5.1 - Water and Sludge Quality Criteria

For Wildcat Hill WWTP For Rio de Flag WRP
Most Most Most '
Pollutant Stringent Source of Stringent Stringent Source of
Effluent Effluent Sludge Effluent Effluent
Criterion Criterion Criterion Criterion Criterion
(mg/L) © (mg/kg)? | (mg/L)"
Metals
Antimony 0.006 AWQS - 0.006 AWQS
Chromium 0.1 APP, AWQS 3000 0.1 APP, AWQS
Copper (Interim Limit) 0.0359 AZPDES @ 1500 - NA
Copper (New Limit) 0.018 AZPDES NA 0.018 AZPDES®
Cyanide (Total) 0.008 AZPDES & NA 0.008 AZPDES ®
Lead 0.00393 AZPDES @ 300 0.00432 AZPDES @
Mercury 0.0002 AZPDES® 17 0.0002 AZPDES®
Selenium 0.002 AZPDES®, 100 0.002 AZPDES ®,
SWQS SWQS
Silver 0.0048 AZPDES® - - NA
Volatile Organic Compounds
Benzene 0.005 APP, AWQS NA 0.005 APP, AWQS
Semivolatile Organic Compounds
BEHP [ 0006 | AWQsS [ NA 0.006 | AWQS

- =No Standard; NA = Not Applicable

(1) Most stringent effluent criterion based on AZPDES, APP, SWQS, and AWQS.

(2) Most stringent sludge criterion based on federal and state requirements.

(3) Effluent criterion used was the AZPDES monthly average.
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6.0 DETERMINATION OF LIMITS BY HEADWORKS LOADINGS

6.1 GENERAL

Effluent limitations control industrial discharges of pollutants that pose risks to the
WWTPs. The WWTPs can accept limited loadings of some pollutants with minimal risk
of pass-through or interference. These loadings, which can be determined objectively, are
known as MAHLs. The MAHL for each pollutant is site-specific, depending upon WWTP
or WRP flow rates, the ability of the plants to remove the pollutant, and the environmental
regulatory requirements (i.e., permit limits) that the plants must meet.

For each of the 9 POC at Wildcat Hill WWTP and Rio de Flag WRP a local limit was
calculated from its MAHL. Safety factors were developed to reserve a percentage of the
MAHL for industrial growth, analytical uncertainty, and slug loadings and background
loadings were determined and subtracted from each MAHL. The remaining loading for
each pollutant (i.e., the MAHL less the safety allowance and background loading)
represents the allowable industrial loading (AIL). The local limits were calculated by
dividing the AILs by the total wastewater flow from all SIUs, which means these limits are
applied to all SIUs uniformly.

Three scenarios were considered for the limits calculation, consisting of the current
biological processes at both plants based on site-specific data and also an estimate of the
future conditions at Wildcat Hill WWTP once the conversion to activated sludge processes
is operational between May and October 2007. The addition of this future scenario at
Wildcat Hill WWTP allowed for the evaluation of alternative control mechanisms for
compliance with the AZPDES final permit limit for copper, which will be effective in July
28,2008. For this study, the activated sludge-based calculated local limits for the Wildcat
Hill WWTP are used only for comparison purposes and to formulate action plans
complementing the implementation of local limits, but not for calculation of proposed
limits.

A methodology was defined based upon the analysis of critical factors and the comparison
of current SIU discharges and the calculated local limits to determine the need for local
limits, the feasibility of implementing updated local limits, and/or the use of other control
strategies (i.e., source reduction programs, BMPs).

6.2 LOADING ALLOCATION

The MAHL for a given pollutant is the lowest or most stringent AHL, such that all end
uses, as well as the treatment facility processes, are protected. The MAHL calculation
included the following steps:
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Compilation of the applicable criteria such as permit effluent limitations and
inhibition thresholds. Both interim and final AZPDES copper limits for Wildcat
Hill WWTP were used for the AHL calculation.

Selection of removal efficiencies corresponding to the current biological processes
at each plant (i.e., biotowers and trickling filters at Wildcat Hill WWTP and
activated sludge at Rio de Flag WRP) and the future conversion of the tricking
filters to activated sludge facilities at Wildcat Hill WWTP by mid-2007, as
documented in the 2004 Basis of Design Report [4]. The removal efficiencies
from Rio de Flag WRP were used as an estimate for the activated sludge scenario
of Wildcat Hill WWTP.

Calculation of WWTP influent flows and biosolids production projections for the
year 2009 for each plant, using the assumption that 20 percent of the wastewater
flows from the Rio de Flag WRP service area are diverted to the Wildcat Hill
WWTP.

The MAHLSs for three scenarios described above are presented in Table 6.1.

Table 6.1 - MAHLs Summary
MAHLs (Ib/day)
Pollutants of Concern Wildcat Hill WWTP .
With Tricking | With Activated | Rio de Flag WRP
Filters Sludge
Metals
Antimony 0.35 0.35 0.21
Copper 333 6.06 3.61
Cyanide (Total) 0.72 0.96 0.57
Lead 1.05 0.38 0.32
Mercury 0.046 0.019 0.011
Selenium 0.10 0.15 0.088
Silver 0.81 1.48 5.52
Volatile Organic Compounds
Benzene 1 oma | 0.93 | 0.55
Semivolatile Organic Compounds
BEHP | 202 | 556 ] 3.31
Notes:

(1) MAHL based on AZPDES final copper limit.

The MAHL is divided among three general components: background loading, safety
allowance, and allowable industrial loading, as described in the following sections.
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6.2.1 Projected Background Loadings

The 2009 projected pollutant loadings for each background location were calculated by
multiplying the average concentrations for each POC by the corresponding 2009 projected
average flows. Tables 6.2 and 6.3 present the 2009 loading calculation for the background
sources discharging to the Wildcat Hill WWTP and Rio de Flag WRP.

6.2.2 Safety Allowance

The USEPA guidance manuals [6, 3] generally recommend a 10 percent safety factor at a
minimum to account for WWTP data variability, industrial user’s slug loadings, number
and size of each industrial user, among others. Two types of safety factors were
developed: a safety factor for industrial growth and a safety factor for analytical
uncertainty and slug loadings.

The safety factor for industrial growth reserves a portion of the MAHL for expansion of
existing industrial facilities and for new industrial development. The methodology for
developing the safety factors for the Wildcat Hill WWTP and Rio de Flag WRP is
consistent with the methodology used in the 1993 and 2002 local limits studies [2, 1]. The
methodology used to estimate the safety factor for industrial growth was based on the
differences in residential and industrial wastewater generation. Appendix D presents the
2002 study safety factor calculation, which used 1993 and 2000 flow rates.

Although the calculated safety factor for the 2002 study was 2 percent, the safety
allowance for industrial growth of five percent, used in the 1993 Local Limits Study, was
selected for the local limits calculation, because it was protective through 2009 and
allowed for variability of industrial growth in the two service areas. A safety allowance of
ten percent was reserved from the MAHL for slug loadings and analytical uncertainty.
Thus, a total safety allowance of 15 percent was reserved for the Wildcat Hill WWTP and
the Rio de Flag WRP.

To confirm the applicability of the total safety allowance of 15 percent, the 1993 annual
average flow was compared to the 2003 flows, as presented in Table 6.4.

Table 6.4 — Calculation of Growth Rate Based on 1993 and 2002 Methodology

Flows (mgd) 1992 2003 | Difference | Percent Difference | Annual Growth Rate
Total SIU 0.834 0.789 -0.0451 | -5.4% -0.5%
Total Influent | 5.500 5.867 0.367 6.7% 0.6%
Difference (delta in growth rates) -12.1% -1.1%
Growth Rate (to 2009) -6.4%
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The relative growth rate is the difference between the SIU growth rate and the total
influent growth rate projected over the time period of interest. A positive relative growth
rate implies that SIU growth rate will exceed total influent growth rate over the time
period; a negative relative growth rate implies that total influent growth will exceed the
SIU growth rate. In the latter case, no safety factor is needed for industrial growth. The
results of the safety factor calculation using the 2003 industrial and total flows indicated
the following:

e The industrial growth rate for the 1992 to 2003 interval was lower than the total
growth rate, which indicates that industrial flows declined from 1993 to 2003,
while the total influent flows increased.

e The growth rate in the industrial sources is not projected to exceed the total growth
rate projected for the Wildcat Hill WWTP and Rio de Flag WRP by 2009, and the
relative growth rate for the six-year period between 2003 and 2009 is therefore
negative (-6.4 percent).

e No safety factor for industrial growth is required.

In order to consider the results of previous studies, the current calculation based on the
2003 recorded flows, and the City’s knowledge of future industrial growth, the safety
factors of 10 percent and 15 percent were used for calculating the safety allowance to
account for industrial growth, slug loadings, and analytical uncertainty.

6.2.3 Allowable Industrial Loading

The AIL is the fraction of the MAHL that can be allocated to SIUs after accounting for
projected background loadings and for the safety allowance. The calculation of the AIL is
described by the following equation:

AIL =MAHL - BL - SA

6.2.4 UCL Calculation

The uniform concentration limit (UCL) method allocates the AIL to each SIU by
calculating one limit that applies to every controlled discharger, including those that do not
discharge the pollutant. The limits are calculated by applying the following equation:

UCL = AIL / Qsus x 8.34
Where: UCL = Uniform concentration limit in mg/L
AIL = Allowable industrial loading in Ib/day

Q sius = Projected 2009 STU flows in mgd
8.34 = Unit conversion factor [(Ib/million gallons) / (mg/L)]
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The UCLs were calculated using USEPA PRELIM Version 5.0 [12] equations in a
Microsoft Excel-based model. The UCL calculations with safety factors of 10 percent and
15 percent for the Wildcat Hill WWTP (both scenarios) and Rio de Flag WRP are
presented in Tables 6.5 to 6.10. The UCLs based on the safety factor of 15 percent are
slightly lower than the UCLs calculated based on the safety factor of 10 percent, and
represent a more conservative approach that is consistent with the methodology used in the
1993 and 2002 local limits studies 2, 1].

Table 6.11 compiles the most stringent UCLs (with safety factor of 15 percent) at each
plant for each POC, the controlling criteria, and current local limits.

Table 6.11 - Summary of UCLs based on Safety Factor of 15%

Controlling Criteria -
Varto UCL (mg/L) Most | CHrrent
Pollutants ™ g g RDE WCH WCH | RDF St{}'égf“t Limits
WWTP WRP | wwTp® | wwTP® | WRP (mg/L)
Metals
Antimony oﬁxcﬁgﬁ oﬁxfgk 0.14 0.14 0.030 | 0030 | No limit
Copper (‘)"(%IPSDHZS/L é“gstj:/L <0 1.03 0.31 031 1.0
Cyanide %&;D,Egs/i %&DIE:/L 0.28 037 0.081 | 0.081 0.240
AZPDES - | AZPDES -
Lead 000393 oo/l 000432 .| 038 0.12 0.041 | 0.041 0.98
Mercury o%%gzDng/L O%E?EE‘L 0.017 0.0060 | 0.0015 | 0.017 0.03
Selenium %&Df:gsﬂ; %&Dﬁgs/i 0.019 0.038 | 00091 | 00091 | No limit
. AZPDES - | Inhibition -
Silver 000s5 et | o25mer | 030 0.56 0.79 0.30 0.72
Volatile Organic Compounds
Benzene | Of‘)ls’lzn’g/L . (;ggI:n_g/L 0.29 036 | 0079 | 0079 | Prohibit
Semivolatile Organic Compounds
BEHP Of;(‘;‘é%sg;L ng‘fg;L 0.062 1.45 028 | 0062 | No limit
Notes:

(1) UCL based on trickling filter removal efficiency at Wildcat Hill WWTP (current conditions).

(2) UCL based on estimated activated sludge removal efficiency at Wildcat Hill WWTP (future conditions).

WCH = Wildcat Hill ; RDF = Rio de Flag
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In general, the estimated activated sludge-based UCLs for Wildcat Hill WWTP (future
conditions) were less stringent than the trickling filters-based UCLs at Wildcat Hill
WWTP (current conditions) and the activated sludge-based UCLs at Rio de Flag WRP.
This is due to the use of higher pollutant removal efficiencies commonly observed with
activated sludge processes.

The UCL comparison for these scenarios suggests that after the conversion of Wildcat Hill
WWTP to activated sludge and providing that the wastewater flow split remains the same
assumed in this study (i.e., 80/20 flow split), the UCLs for copper and BEHP may be
controlled by criteria at the Rio de Flag WRP. For this study, the activated sludge-based
UCLs for the Wildcat Hill WWTP are used only for comparison purposes and to formulate
action plans complementing the implementation of local limits, but not for calculation of
recommended local limits.

For the five pollutants currently regulated by local pretreatment ordinances (e.g., copper,
cyanide, lead, mercury, and silver), the calculated UCLs were more stringent than the
current interim local limits. Four of these UCLs were based on AZPDES permit
limitations for the Rio de Flag WRP and one for Wildcat Hill WWTP (with trickling
filters).

One of the reasons why most of the ULCs are controlled by Rio de Flag WRP criteria is
the considerable increase of the projected industrial flows to this plant due to the SCA flow
diversion which occurred in January 2006 (e.g., the AIL is divided by a higher industrial
flow, resulting in lower concentration values for the UCLs).

For copper, UCLs were calculated to account for the current AZPDES effluent permit
limitations for both plants (i.e., 0.036 mg/L interim limit for Wildcat Hill WWTP and
0.018 mg/L for Rio de Flag WRP) and for the AZPDES final limit for the Wildcat Hill
WWTP of 0.018 mg/L. However, the AIL and UCL for copper based on the final
AZPDES limit for Wildcat Hill WWTP (with trickling filters) could not be calculated,
because the background loadings and safety allowance were greater than the MAHL. The
most stringent calculated UCL for copper is based on the AZPDES limit for Rio de Flag
WREP.

For mercury, the most stringent UCL of 0.0015 mg/L. was calculated based on the
AZPDES permit limitation for Rio de Flag WRP and the removal efficiency for this plant.
Due to no detected values of mercury in the influent at Rio de Flag WRP, a site specific
removal efficiency could not be calculated and a literature value was used to determine the
UCL. The second most stringent UCL (0.017 mg/L) based on site-specific data at Wildcat
Hill WWTP was also considered for the limits feasibility evaluation.
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6.3

FEASIBILITY OF IMPLEMENTING LIMITS

A methodology was defined based upon a decision matrix that included the evaluation of
critical factors to characterize the pollutants, the comparison of the most stringent UCLSs to
the SIU discharges, and a “common sense” test to determine the impact of implementing
new local limits for the 9 pollutants. The methodology was based on the 1987 and 2004
USEPA guidance manuals [6, 3] and incorporated the findings of the AHL analyses
presented in Chapter 5.

6.3.1

Critical Factors

Critical factors were identified to facilitate and maintain consistency in the analysis of each
pollutant. The factors used to characterize the pollutants were:

Does the pollutant have an existing local limit?
Was the pollutant in effluent samples detected above the RLs?

Have the Wildcat Hill WWTP or Rio de Flag WRP had a pollutant effluent
violation or exceedance in the last five years?

Influent loading to MAHL for Wildcat Hill WWTP and Rio de Flag WRP?

Daily maximum influent loading to MAHL for Wildcat Hill WWTP and Rio de
Flag WRP?

The results of the critical factors are presented as follows:

Five years of effluent data for the Wildcat Hill WWTP and Rio de Flag WRP was
not used for this analysis. The results of the Annual Pretreatment Compliance
Reports for 2002 to 2005 and the sampling results collected during the 2003
sampling event (e.g., October and November 2003) were used instead. The
Annual Pretreatment Compliance Reports indicated that Wildcat Hill WWTP had
one zinc violation in 2002, one silver violation in 2003, and one selenium violation
in 2004. Rio de Flag WRP did not have any NPDES permit violation between
2002 and 2005. The 2003 sampling events results indicated that the Wildcat Hill
WWTP had copper effluent concentrations that exceeded the final AZPDES
effluent limitation of 0.18 mg/L and BEHP effluent concentrations that exceeded
the APP effluent limitation of 0.006 mg/L in four occasions.

Antimony, cyanide, mercury, selenium, silver and benzene in effluent samples
from Wildcat Hill WWTP and Rio de Flag WRP were not detected above the RLs.
The RLs used by the laboratory were reviewed and the RLs for antimony, mercury,
selenium, silver, and benzene were equal or lower than the effluent criteria.
Although the RL for cyanide was higher than the AZPDES effluent criteria, the RL
was equal to the previous NPDES effluent criteria. The City has revised the RL for
cyanide to meet the AZPDES effluent criteria.

In the 1993 and 2002 local limits studies [2, 1], pollutants with annual average
influent loading to MAHL ratios lower than 10 percent were assumed to have a low
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6.3.2

risk for pass through or interference at the plants. The 2004 USEPA manual [3]
suggests that pollutants with annual average influent loading to MAHL ratios
greater than 60 percent and daily maximum influent loading to MAHL ratio greater
than 80 percent need measures such local limits to control industrial discharges.

o Annual average influent loading to MAHL ratios for antimony, silver, and
benzene were lower than 10 percent, which suggests that local limits to control
industrial discharges are not necessary.

o Annual average influent loading to MAHL ratios for cyanide, lead, selenium,
and mercury were greater than 10 percent but lower than 60 percent. This
indicates that the current local limits may need to be updated.

o For copper and BEHP annual average influent loading to MAHL ratios and
daily maximum influent loading to MAHL ratios were greater than 60 percent
and 80 percent, respectively. This suggests the need for implementing local
limits or other measures to control the industrial discharges of these pollutants.

SIU Discharges and UCL Comparisons

The SIU pollutant discharge concentrations were graphed and compared to the average
domestic and commercial concentrations, reporting limits (RLs), the most stringent UCLs,
and the current local limits. A total of 68 sampling results per pollutant were collected
between January 2004 and August 2005 and used for preparing the graphs for the 9
pollutants (Appendix E). The major observations from the SIU pollutant discharge
concentration graphs are summarized as follows:

SIU sampling results for antimony and benzene were not detected above the RL.

Most of the SIU pollutant concentration discharges evaluated were greater at or
above the background average concentrations.

The most stringent UCL for selenium were more than four times higher than the
SIU discharges. None of the SIUs are currently pretreating to remove selenium;
therefore a control measure such as a local limit may not be necessary to maintain
the current selenium levels.

The most stringent UCL for cyanide was lower than the current local limit and
higher than the SIU cyanide discharges.

The most stringent UCL for silver was lower than the current local limit and higher
than the SIU silver discharges.

The most stringent UCL for lead was lower than the current local limit and higher
than most SIU discharges. Six SIU lead discharges exceeded the most stringent
UCL 0f 0.041 mg/L:

o Four discharges from Mission Linen ranging from 0.046 mg/L to 0.11 mg/L.
o Two discharges from Nestle Purina ranging from 0.047 mg/L and 0.049 mg/L.
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The most stringent UCL for mercury was lower than the current local limit and
higher than most SIU discharges. Only three SIU mercury discharges exceeded the
most stringent UCL of 0.0015 mg/L based on Rio de Flag WRP, one from NAU
Biology at 0.0135 mg/L, one from NAU Dome at 0.0018 mg/L, and one from
Nestle Purina at 0.007 mg/L. No mercury SIU discharge was higher than the
second most stringent UCL of 0.017 mg/L based on Wildcat Hill WWTP.,

The UCL for copper based on the AZPDES permit limit of 0.018 mg/L for Wildcat
Hill WWTP could not be calculated because the safety allowance and background
loading were higher than the MAHL. The second most stringent UCL for copper
of 0.31 mg/L, based on the AZPDES permit limit for Rio de Flag WRP, was used
for this comparison and was lower than the existing local limit and higher than
some of the SIU discharges. However, four SIU copper discharges exceeded 0.31
mg/L:

o Three discharges from Mission Linen ranging from 0.35 mg/L to 0.69 mg/L
o One discharge from NAU Biology at 0.87 mg/L
o Two discharges from Nestle Purina at 0.31 mg/L and 0.32 mg/L

The UCL for BEHP based on the AWQS of 0.006 mg/L for Wildcat Hill WWTP
was higher than most SIU discharges. However, eight discharges exceeded 0.062
mg/L:

o Seven discharges from Mission Linen ranging from 0.27 mg/L and 0.64 mg/L
o One discharge from Flagstaff Medical Center at 0.088 mg/L

6.3.3 Common Sense Test

The 2004 USEPA guidance manual [3] recommends conducting a “common sense test” to
assess if the calculated UCLs are reasonable and achievable by asking the following
questions:

Are limits technologically achievable?

Can the WWTPs and dischargers determine compliance with the limits (i.e.,
reporting limits are lower than local limits)?

Are the limits sensible based on actual conditions at the WWTPs?

The results of this test, summarized in Table 6.12, showed that only copper and BEHP did
not pass the test and may require different control strategies to reduce loadings to the
WWTPs.
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Table 6.12 — Common Sense Test Results

Pollutant | Reason for Not Passing Test

Copper

¢ The 2003 manhole sampling results suggests that the domestic and NIND
sectors are major contributors of copper to the plants. In addition, results of
preliminary tap water sampling activities conducted by the City suggests that
copper levels in the SIUs source water have copper levels comparable to the
most stringent UCL of 0.31 mg/L.

Updating the local limit to 0.31 mg/L is not a practical and feasible measure
to control or reduce copper levels. A copper reduction plan for background
sources would be necessary.

BEHP .

Background contributions represent the main source of BEHP to both plants.
There is currently no technology available to remove BEHP in wastewater.
Therefore, a limit of 0.062 mg/L is not technologically feasible and other
control mechanisms, such as BMPs, should be considered.

6.4 INDUSTRIAL CONTROL STRATEGIES

The application of the components of the decision matrix to each pollutant at the Wildcat
Hill WWTP and Rio de Flag WRP resulted in the organization of the pollutants into groups
and provided the basis for establishing the most appropriate industrial control strategies.
The compilation of the decision matrix results is presented in Table 6.13. The preliminary
recommendations developed for the 10 pollutants evaluated are summarized in Table 6.14

as follows:
Table 6.14 — Summary of Industrial Control Strategies
Pollutant Recommendations
Maintain current local limit of 1.0 mg/L.
Implement programs to reduce copper contributions to the plants.
Copper Conduct re-evaluation of background loadings, removal efficiency, MAHL,

and UCL once the copper reduction plan has been implemented and
conversion to activated sludge is completed at Wildcat Hill WWTP.

Lead, mercury,
and silver

Update current local limits using most stringent UCLs based on site-
specific removal efficiencies and background loadings.

Conduct re-evaluation of removal efficiency, MAHL, and UCL once the
conversion to activated sludge is completed at Wildcat Hill WWTP.

Cyanide

Maintain current local limit of 0.24 mg/1..

Conduct re-evaluation of removal efficiency, MAHL, and UCL once the
conversion to activated sludge is completed at Wildcat Hill WWTP.

Benzene

Do not set local limit based on effluent criteria.

Implement fume toxicity screening level of 0.35 mg/LL for benzene, as
documented in the 2002 Local Limits Study [1].
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Table 6.14 — Summary of Industrial Control Strategies (Cont.)

Pollutant Recommendations

e Do not set daily average local limit.

BEHP .
¢ Implement other control measures such as best management practices.
. e Do not set daily average local limit. Local limits based on effluent criteria
Antimony and
. are not necessary.
selenium

¢ Continue categorical IU monitoring, as applicable.

The discussion of the recommendations and action plans are described in the following
sections. The recommendations and action plans are in addition to the 2002 Local Limits
recommendations, which may be found in Appendix F.

6.4.1 Update Existing Local Limit

The application of the decision matrix provided the basis to update the local limits for
copper, cyanide, lead, mercury, and silver. The majority of the effluent concentrations are
well-controlled and most of the times are not detected above the RLs, supporting the
continued use of local limits to control industrial discharges.

Copper
Copper influent loadings to the Wildcat Hill WWTP are significant and need to be reduced

to meet the new final AZPDES permit limit of 0.0018 mg/L. which becomes effective in
July 2008. The AIL and UCL for copper based on the final AZPDES limit for Wildcat
Hill WWTP (with trickling filters) could not be calculated, because the background
loadings and safety allowance were greater than the MAHL. The UCL of 0.31 mg/L based
on the AZPDES limit for Rio de Flag WRP is also affected by the high background
loading and would cause SIU violations. SIUs such as Mission Linen, NAU Biology, and
Nestle Purnia have discharged copper in concentrations greater than the most stringent
calculated UCL at Rio de Flag WRP.

The average background concentrations (0.084 and 0.076 mg/L, Wildcat Hill WWTP and
Rio de Flag WRP, respectively) and overall removal efficiencies are based on site-specific
data at both plants. The influent mass balances are acceptable at 92% at Wildcat Hill
WWTP and high at 130% at Rio de Flag WRP. The high influent mass balance indicated
that the background loading and/or SIU loadings to the Rio de Flag WRP may be
overestimated. This overestimation increases the conservativeness of the UCL for Rio de
Flag WRP.

The high background loadings of copper at both plants have reduced the amount available
to the SIUs and have made the calculated UCLs negative or low. The implementation of
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background source reduction plan (see following Section 6.4.2) are critical in facilitating
compliance of the final AZPDES copper limit at Wildcat Hill WWTP, once it becomes

effective in July 2008.

A more detailed review of the copper loadings from SIUs have been compiled in this
section to assist the City in understanding the sources of copper from its SIUs and where
possible reductions could be made. Promotion of BMPs and best available technologies
for treatment to reduce copper loadings from the SIUs is recommended. Table 6.15
presents the copper loading discharged at each plant for each SIU, the percent that loading
is to the MAHL, and the SIU copper loading as a percentage of total SIU copper loading.

Two outfalls from NAU (Dome and Biology) and Mission Linen discharge 72% of the
loading to both of the plants. However, the SIUs combined discharge approximately 6%
of the MAHL for copper to each plant. For comparison, the background loading to MAHL
is 72% at Wildcat Hill WWTP and 26% at Rio de Flag WRP. At the time of 2003
sampling, SCA Tissue was discharging its flow to Wildcat Hill WWTP as reflected in
Table 6.15. The SIU now discharges to Rio de Flag WRP which would increase the
copper loading at that plant.

Table 6.15 - SIU Loadings and MAHLs Summary

MAHL Wildcat Hill WWTP Rio de Flag WRP SIU
3.21 Ib/day 3.61 Ib/day .
Loading
SIU SIU SIU S1U /Total
SIUs Loading | Loading/ | Loading Loading / Loading
(Ib/day) MAHL (Ib/day) MAHL
NAU - Dome 0.033 1.0% 0.13 3.6% 33%
NAU - Biology 0.024 0.8% 0.10 2.8% 25%
NAU - Biochemistry 0.0006 0.0% 0.0024 0.1% 1%
Flagstaff Medical Center 0.0094 0.3% 0.038 1.0% 9%
W.L. Gore - Woody Mountain | 0.0056 0.2% 0.022 0.6% 6%
W.L. Gore - Echo Ridge 0.0008 0.03% 0.0033 0.1% 1%
Joy Cone NA NA 0.0032 0.1% 1%
SCA Tissue 0.012 0.4% NA NA 2%
Mission Linen & Uniform o 0
(Huntington Dr.) 0.071 2.2% NA NA 14%
Nestle Purina 0.030 0.9% NA NA 6%
Pepsi Cola Bottling Company 0.0074 0.2% NA NA 2%
W.L. Gore - 4th Street 0.0036 0% NA NA 1%
Total 0.20 6.1% 0.30 8.3% 100%
Notes:
NA : Not applicable. SIU only discharges to one of the plants.
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At this point in the City’s development and implementation of the copper reduction plan,
the recommendations and action plans for copper are:

e Maintain the current limit of 1.0 mg/L for the SIUs
¢ Implement programs to reduce background copper contributions to the plants

e Promote copper reduction BMPs and best available technologies for treatment at
the SIUs

e Continue on-going pretreatment program monitoring

¢ Conduct re-evaluation of background loadings, removal efficiency, MAHL, and
ULC once the copper reduction plan has been implemented and the conversion to
activated sludge is completed at Wildcat Hill WWTP

Lead

The annual average influent loadings to MAHL are low to moderate (14% and 15%) at
both plants and the effluent concentrations have not caused violations (average
concentrations 0.00057 mg/L at Wildcat Hill WWTP and 0.0020 mg/L at Rio de Flag
WRP). The background concentrations (0.0021 mg/L and 0.0017 mg/L, at Wildcat Hill
WWTP and Rio de Flag WRP, respectively) and removal efficiencies are based on site
specific data from both plants. The influent mass balance at Wildcat Hill WWTP (55%) is
poor so the background and/or SIUs loadings may be underestimated. The influent mass
balance at Rio de Flag WRP (110%) is acceptable.

Lead is an industrial pollutant and discharged in concentrations greater than background.
The most stringent UCL of 0.041 mg/L from Rio de Flag WRP may cause compliance
issues with some of the SIUs. This updated local limit is in accordance with the AZPDES
permits and new flow conditions, and it provides for future growth in the service areas.
The SIUs should consider waste minimization and pollution prevention practices to reduce
the lead discharges to the sewer.

The recommendations and action plans for lead are:

o Update current local limit from 0.98 mg/L to 0.041 mg/L
¢ Continue on-going pretreatment program monitoring

e Conduct re-evaluation of removal efficiency, MAHL, and ULC once the
conversion to activated sludge is completed at Wildcat Hill WWTP

Mercury
Although moderate annual average influent loadings to MAHL (42% and 15%), Wildcat

Hill WWTP and Rio de Flag WRP, respectively) and not detected in the effluent, mercury
has been detected at SIUs, in particular NAU and Nestle Purina, in concentrations greater
than the most stringent UCL at Rio de Flag WRP. The background concentrations
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(0.00008 mg/L and 0.00003 mg/L, Wildcat Hill WWTP and Rio de Flag WRP,
respectively) are based on site specific data. Due to many non-detected concentrations at
SIUs such as NAU Biology, the influent mass balances at both plants were poor 15% at
Wildcat Hill WWTP and 147% at Rio de Flag WRP. The poor influent mass balance
closure for Wildcat Hill WWTP of 15% appears to be underestimating the background
and/or SIU loadings to the plant.

The overall removal efficiency at Wildcat Hill WWTP is based on site-specific data.
However, due to no detected values of mercury in the influent at Rio de Flag WRP, a site
specific removal efficiency could not be calculated and a literature value was used.
Because mercury is an industrial pollutant and the findings of this study suggest that it is
necessary to maintain and update the local limit, the second most stringent UCL of 0.017
mg/L at Wildcat Hill WWTP based on site-specific removal efficiency data is
recommended.  Because the influent loadings and effluent concentrations at the plants
show that the pollutant is controlled and that the majority of the SIUs discharge in
concentrations below detection limits, the UCL of 0.017 mg/L will be protective of both
plants. This updated local limit is in accordance with the AZPDES permits and new flow
conditions, and it provides for future growth in the service areas. The SIUs should
consider waste minimization and pollution prevention practices to reduce the mercury
discharges to the sewer.

The recommendations and action plans for mercury are:

e Update current local limit from 0.030 mg/L to 0.017 mg/L
e Continue on-going pretreatment program monitoring

e Conduct re-evaluation of removal efficiency, MAHL, and ULC once the
conversion to activated sludge is completed at Wildcat Hill WWTP

Silver

Although low influent loadings to MAHL at both plants and rarely detected in the effluent,
there was an effluent violation of silver in 2003 and silver is discharged by SIUs. The
background concentrations (0.0012 mg/L and not detected above the RL, Wildcat Hill
WWTP and Rio de Flag WRP, respectively) and overall removal efficiencies are based on
site-specific data at both plants. The influent mass balances are acceptable at 78% and
101% for Wildcat Hill WWTP and Rio de Flag WRP, respectively.

The limit is recommended to be maintained and updated based on the findings of this
study. The current SIU discharges for silver are significantly lower than the most stringent
UCL, which suggests that the implementation of the silver local limit of 0.30 mg/L is
feasible. This updated local limit is in accordance with the AZPDES permits and new flow
conditions, and it provides for future growth in the service areas. After the activated
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sludge conversion is completed, the silver UCL for Wildcat Hill WWTP will probably
change. At that time, the City should consider collecting samples at Wildcat Hill WWTP
to assess if the plant is still protected with the silver local limit.

The recommendations and action plans for silver are:

e Update current local limit from 0.72 mg/L to 0.30 mg/L
¢ Continue on-going pretreatment program monitoring

e (Conduct re-evaluation of removal efficiency, MAHL, and ULC once the
conversion to activated sludge is completed at Wildcat Hill WWTP

Cyanide
Cyanide was non-detected in samples at the influent and effluent at both plants, the 2

domestic locations, and the NIND sampling location. The RL used for the 2003 sampling
activities of 0.0097 mg/L is greater than the AZPDES effluent criteria of 0.008 mg/L;
however, the City has lowered the RL to be equal to the AZPDES effluent criteria.
Substituting one half the RL for the influent concentration, the estimated influent loading
to MAHL is 22% and 14% at Wildcat Hill WWTP and Rio de Flag WRP, respectively.

Five of the SIUs and NHLW have had detections of cyanide in the samples. The
background concentrations are estimated to be zero or close to zero (0.000008 mg/L) due
to NHLW at Wildcat Hill WWTP. The removal efficiencies for both plants are based on
literature values. The influent mass balance closures based on one half RL substitution for
the influent were poor (15% and 11%, Wildcat Hill WWTP and Rio de Flag WRP,
respectively). Because cyanide is an industrial pollutant and is detected at the SIUs and
NHLW, maintaining the existing limit of 0.24 mg/L is recommended. Although this limit
is greater than the most stringent UCL at Rio de Flag WRP (0.081 mg/L), it is comparable
to the calculated UCL at Wildcat Hill WWTP (0.28 mg/L).

The recommendations and action plans for cyanide are:

e Maintain current local limit of 0.24 mg/L
e Continue on-going pretreatment program monitoring

e Conduct re-evaluation of removal efficiency, MAHL, and ULC once the
conversion to activated sludge is completed at Wildcat Hill WWTP

Zinc

The 2002 Local Limits study recommended updating the zinc local limit to 1.4 mg/L and
performing the influent mass balances to confirm source characterization. The zinc mass
balance closures based on the 2003 sampling data improved in comparison to the mass
balances in the 2002 study, which suggests that a better characterization of the background
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loadings was accomplished. A headworks analyses was performed to evaluate the changes
in the AZPDES permit limitations for zinc, changes in the collection system and the SIU
flows, and the use of recent site-specific data. From that evaluation, the 2002
recommendation is deemed protective of both plants.

The recommendations and action plans for zinc are:

e Maintain current local limits of 1.4 mg/L

s Continue on-going pretreatment program monitoring.

6.4.2 Implement Other Control Strategies

The application of the decision matrix, specially the results of the common sense test, and
the results of the fume toxicity screening documented in the 2002 Local Limits Study
provided the basis for copper, benzene, and BEHP to have other control measures in
addition to or instead of numeric local limits. Copper has an existing local limit, while
benzene and BEHP does not.  The following sections describe other control strategies
applicable to copper, benzene, and BEHP.

Loading Reduction Plan for Copper
The calculation of a local limit based on the final AZPDES permit limitation for Wildcat

Hill WWTP was not possible due to the current and projected copper background levels,
which were greater than the MAHL. Currently, the domestic and NIND loadings are the
main copper contributors to the Wildcat Hill WWTP due possibly to corrosion of plumbing
systems, erosion of natural deposits, and others. The City is currently initiating a sampling
program and developing a copper reduction plan in accordance with the Wildcat Hill
WWTP AZPDES permit requirements. '

The City is planning the conversion of the current trickling filters to activated sludge,
which may address some of the special conditions for copper as described in Part V
Section A of the AZPDES permit for this WWTP. This conversion, which increases the
BOD;s loading capacity and produces Class A+ reuse water, may also increase the copper
removal mechanisms and assist the plant in complying with the final AZPDES limit of
0.018 mg/L. In order to confirm the benefits of the conversion to activated sludge towards
meeting the copper AZPDES limit the City should consider the following action items:

e Reassess the flow split and, if different from the 80/20 flow split assumed in this
study, recalculate the flow contributions from the domestic, NIND, and SIU flows
to Wildcat Hill WWTP and Rio de Flag WRP.

e Conduct sampling at the influent and effluent of Wildcat Hill and recalculate the
removal efficiencies, MAHL, and UCLs for copper.

1931-015 6-16 FINAL June 2006



e Document any other process change or service area change to update MAHL for
copper in the next local limits evaluation.

The implementation of these activities, with the implementation of the copper reduction
plan, will facilitate meeting the compliance schedule and support the City’s efforts to
reduce the copper loadings to Wildcat Hill WWTP.

Fume Toxicity Limit for Benzene

In the 2002 Local Limits study, fume toxicity levels were evaluated based on 29 CFR 1900
ceiling concentrations and the American Conference of Governmental Industrial
Hygienists time weighted averages. These ceiling concentrations are the vapor phase
concentrations of volatile organic compounds to which nearly all workers may be
repeatedly exposed, over an eight-hour workday and a 40-hour work week, without
adverse affect. The results indicated that benzene was a primary pollutant of concern
based on fume toxicity at Rio de Flag WRP, with a screening level of 0.35 mg/L.

The recommendations and action plans for benzene are:
¢ Do not set local limit based on effluent criteria.
¢ Implement fume toxicity screening level of 0.35 mg/L.
e Continue on-going pretreatment program monitoring.

Best Management Practices for BEHP

BMPs are defined in the 2004 USEPA guidance manual [3] as “methods that have been
determined to be the most effective and practical means of preventing or reducing
pollution. The ultimate goal of these practices is to increase efficiency while reducing
pollution”. In some cases, BMPs have been incorporated into pollution prevention
programs, which are designed to facilitate pollution prevention concepts and principles
into the daily operations of government agencies, businesses, manufacturers, nonprofit
organizations, and individuals.

The prevalence of BEHP in the environment results primarily from its use as a plasticizer
in producing polyvinyl chloride (PVC) and thermoplastics. ~BEHP improves the
workability of plastic products during the manufacturing process as well as the ultimate
flexibility and toughness of these products. It is used in a wide array of industrial,
commercial and consumer products, including medical devices, pesticide carriers, insect
repellants, munitions, industrial oils and fluids, brake pads, tires, packing peanuts,
cosmetics and fragrances [13, 14]

The only SIU with significant BEHP discharges was Mission Linen, which is a

commercial laundry.  Information presented at the Industrial Launderer web site [15]
suggested that possible sources of BEHP in commercial or industrial laundries include:
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e Soil on incoming textiles

e Wash and wastewater chemicals

e Plastic pipes and flexible tubing

e Mats or other textile items with rubber

e Miscellaneous chemicals.

The City should consider initiating a cooperative pollution prevention program with this
SIU to prevent BEHP from entering the wastewater stream. This program could include
the investigation of sources containing BEHP via products inventory and internal streams
sampling and identification of BEHP-free products, among others.

The recommendations and action plans for BEHP are:

e Do not set a local limits based on effluent criteria.

e Implement other control measures such as best management practices

6.4.3 Do Not Set Local Limit

The application of the decision matrix provided the basis for not establishing local limits
for antimony and selenium. These two pollutants do not pose a risk of pollutant pass-
through or interference problems at the WWTPs. Antimony was not detected at any SIU
sample or at the influent or effluent of either Wildcat Hill WWTP or Rio de Flag WRP.
The selenium annual average influent loading to MAHL ratios for Wildcat Hill WWTP
and Rio de Flag WRP were lower than 60 percent, and the effluent results were detected
below the RLs, indicating a very low potential for pass-through. The current analyses
using additional data confirm this previous conclusion.

The recommendation for the two pollutants in this group is:
e Do not set a local limits based on effluent criteria.

¢ Continue categorical I[U monitoring, as applicable.

The 2002 Local Limits study recommended removing the chromium local limit of 0.9
mg/L and calculating the removal efficiencies for the Wildcat Hill WWTP and Rio de Flag
WRP. The site specific removal efficiencies calculated based on the 2004-2005 sampling
results are similar to the literature values used in the 2002 study, confirming the final
recommendation of removing the local limits.

The recommendations and action plans for chromium are:

e Continue on-going pretreatment program monitoring.
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7.0  BODs; AND TSS

7.1

GENERAL

The City uses an integrated strategy to control BODs and TSS discharges to the sewer
collection and treatment system. The strategy includes the following elements:

Sufficient treatment capacity at the Wildcat Hill WWTP and Rio de Flag WRP to
reduce influent loadings of CBODs, BODs, and TSS to the AZPDES permit

limitations shown in Table 7.1. The permits also require 85 percent minimum
removal for both CBOD;s and TSS.

An industrial discharge control program, including surcharges and concentration
and mass local limits, to prevent discharge of excessive concentrations and
loadings of BODs and TSS to the plants. The current interim local limits are 1,000
mg/L for BODs and 1,200 mg/L for TSS. Permits for four of the City’s SIUs
include mass limits. Violations of local limits are penalized by fines.

An active commercial discharge control program to limit introduction of fats, oils,
and grease (FOQ) into the wastewater collection system. FOG can contribute high
BOD; concentrations and loadings to the plants.

Table 7.1 - AZPDES Permit Limits

Effluent Characteristic l Average Monthly | Average Weekly
_ Wildcat Hill WWTP
Concentration (mg/L)
CBOD:;s 25 40
TSS 30 45
Load (kg/d)
CBOD; 568 908
TSS 681 1022
Rio de Flag WRP
Concentration (mg/L)
BOD; 30 45
TSS 30 45
Load (kg/d)
BODs 454 681
TSS 454 681

Recently, the City and the SIUs have made progress in reducing industrial discharges and

avoiding local limits exceedances by implementing the following changes in the
pretreatment program:

The City now calculates surcharges monthly, instead of annually, giving SIUs an
opportunity to fine-tune pretreatment regularly to achieve best performance.
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e SIUs have instituted BMPs aimed at reducing the quantity of high-strength wastes
reaching the wastewater collection system, such as dry sweeping prior to wash
down of manufacturing areas.

e SIUs have enhanced the operation of their pretreatment facilities, improving the
quality of the pretreated wastewater discharged to the wastewater collection
system.

The overall strategy works well, and the City is planning to continue using a combination
of controls, including surcharges, local limits, and BMPs, to regulate industrial discharges
of BODs and TSS.

This section presents an overview of data collected from 2003 to 2005 for BODs and TSS
and a loading evaluation for the Wildcat Hill WWTP and Rio de Flag WRP. The objective
of the BODs and TSS loading evaluation was to determine the pollutant loading
contributions from the domestic and NIND sectors, NHLW, Rio de Flag WRP sludge
discharges, and industrial sector. This determination was the basis for comparing the
current BODs and TSS influent loadings to the current and proposed design capacity of
Wildcat Hill WWTP and the current design capacity of the Rio de Flag WRP. Because the
current interim BODs and TSS local limits will remain effective until the Wildcat Hill
WWTP upgrade is operational, this evaluation does not include an update of these limits.

72 METHODOLOGY
The analytical data and RLs were evaluated for the following locations:
¢ Domestic manholes: Cheshire and University
e Mixed commercial/domestic manhole: Railhead
e NHLW
e SIUs
e Rio de Flag WRP influent, effluent, and sludge
e  Wildcat Hill WWTP influent and effluent

Mean concentrations were calculated using the detected results and data substitutions,
when necessary, as described in Section 3.

7.3 BACKGROUND SOURCES
7.3.1 Domestic and NIND Sectors

The following locations and sampling data were used for the characterization of the
domestic and NIND contributions to the Wildcat Hill WWTP and the Rio de Flag WRP:
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e Cheshire and University domestic manholes sampled from October 1 through
October 7, 2003.

e Railhead mixed commercial/domestic manhole sampled from October 2 through
October 8, 2003.

Table 7.2 presents the mean, minimum, and maximum values for each sampling location.

Table 7.2 - BODs and TSS Background Concentrations (mg/L)

, BOD; TSS

Location Mean l Minimum lMaximum Mean lMinimum |Maximum
Domestic Sector

Cheshire 309 230 420 230 140 350

University 277 210 380 224 170 300

Average 293 - - 227 - -
NIND Sector

Railhead {108 ] 480 | 1,800 | 390 | 150 | 670

NHLW
NHLW Discharges | 6,100 | 2,600 | 11,000 [ 14000 | 5800 [ 31,000
Rio de Flag WRP Sludge
Sludge Discharges | 1,600 [ 920 | 2300 | 2400 | 15500 | 3,200

Table 7.2 shows that the mean BODs concentration observed at the Railhead manhole
location was more than three times greater than the mean concentrations measured at the
domestic manholes. The mean TSS concentration at the Railhead manhole was
approximately 70 percent greater than the mean domestic concentrations. In previous local
limits studies in Flagstaff, samples were collected only at the Cheshire domestic manhole,
so there is no basis for comparison. In other local limits studies, such as the 2004 SROG
local limits study [S], domestic and NIND concentrations of these conventional parameters
have been equivalent (e.g., 224 mg/L domestic vs. 253 mg/L NIND for BODs and 233
mg/L domestic vs. 193 mg/L NIND for TSS).

City staff indicated that commercial garbage grinders are suspected of being a source of
high BODs and TSS in certain areas of the City, including the Railhead service area. The
City is planning an initiative to educate users about reducing these loadings. It is
recommended that the City conduct sampling at the Railhead manhole or at a similar
mixed commercial/domestic location to characterize the loadings from the NIND sector
with garbage grinders before and after the initiative. If the initiative does not reduce
loadings, then the City may want to consider modifying its ordinance to ban the use of
commercial garbage grinders.
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7.3.2 NHLW

NHLW currently accepted for treatment at the Wildcat Hill WWTP consists of wastes
from residential septic tanks and portable toilets. The average concentrations of BODs and
TSS in NHLW were based on the mean of sampling results collected during the sampling
event conducted in October 2003. Results are summarized in Table 7.2 above.

7.3.3 Rio de Flag WRP Sludge

The average concentrations of BODs and TSS in the Rio de Flag WRP sludge were based
on the mean of sampling results collected during the sampling event conducted in
November 2003. Results are summarized in Table 7.2 above.

7.4  SIGNIFICANT INDUSTRIAL USERS

Wastewater samples were collected from these SIUs between January 2004 and August
2005. The mean, minimum, and maximum concentrations of BODs and TSS from the SIUs
are summarized in Table 7.3.

Over the period of record, a majority of the SIUs discharged BODs and TSS concentrations
in the range typical of the discharges observed at the Railhead mixed commercial/domestic
sampling location (i.e., 480 to 1800 mg/L BODs and 150 to 670 mg/L TSS). Exceptions
were as follows:

¢ Joy Cone discharged BODs concentrations ranging from 360 to 27,000 mg/L, with
a mean of 9,600 mg/L (based on 131 samples). TSS concentrations varied from
13 to 1,400 mg/L, with a mean of 189 mg/L (based on 132 samples).

e SCA Tissue discharged TSS concentrations ranging from 6 to 2,000 mg/L, with a
mean of 344 mg/L (based on 115 samples).

e Mission Linen & Uniform (Huntington Drive) discharged TSS concentrations
ranging from 140 to 1,100 mg/L, with a mean of 361 mg/L (based on 18 samples).

e Nestle Purina discharged BODs concentrations ranging from 360 to 11,000 mg/L,
with a mean of 2,100 mg/L (based on 49 samples). TSS concentrations varied from
47 to 3,900 mg/L, with a mean of 980 mg/L (based on 49 samples).

o Pepsi Cola discharged BODs concentrations ranging from 22 to 2,200 mg/L, with a
mean of 1,200 mg/L (based on 24 samples). TSS concentrations varied from 94 to
1,300 mg/L, with a mean of 570 mg/L (based on 24 samples).

75  WASTEWATER TREATMENT PLANTS

Influent and effluent concentration data for BODs and TSS were reviewed to characterize
the levels measured at the Wildcat Hill WWTP and Rio de Flag WRP. In addition, the
number of samples collected, number of detected results (e.g., concentration results above
the RLs), and average concentration were used to assess the quality of the data set. A
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summary of the mean, minimum, and maximum concentrations is presented in Table 7.4.

Table 7.4 - BODs and TSS WWTP Concentrations (mg/L)
BOD; TSS
Location Mean [ Minimum | Maximum Mean I Minimum F\’Iaximum
Wildcat Hill WWTP
Influent 423 360 430 411 360 480
Effluent 9 7 13 <10 - -
Rio de Flag WRP

Influent 260 200 300 239 200 300
Effluent <5 - - <5 - -

The average influent and effluent BODs and TSS concentrations for the Wildcat Hill
WWTP were estimated based on the mean of seven sampling results collected during the
sampling event conducted in October 2003. TSS concentrations were below the detection
level in all effluent samples collected at the Wildcat Hill WWTP. The average influent and
effluent concentrations for the Rio de Flag WRP were estimated based on the mean of
seven sampling results collected during the sampling event conducted in November 2003.
BODs and TSS concentrations were below the detection level in all effluent samples
collected at the Rio de Flag WRP.

7.6  WASTEWATER LOADINGS

The following sections describe the calculation of the loadings for each sector discharging
to both treatment plants. These calculations were conducted using the 2003 annual flows
(calculated using the methodology described in Section 4) and the average concentrations
for BODs and TSS. Tables 7.5 and 7.6 summarize background loadings, SIU loadings, and
influent loadings for the Wildcat Hill WWTP and the Rio de Flag WRP.

7.6.1 Background Loadings

The 2003 pollutant loadings for each background location were calculated by multiplying
the average concentrations for BODs and TSS by the corresponding average flows. Tables
7.5 and 7.6 present the loading calculation for the background sources discharging to the
Wildcat Hill WWTP and Rio de Flag WRP.

7.6.2 SIU Loadings

The 2003 pollutant loadings for the SIUs were calculated by multiplying the average
concentrations for BODs and TSS by the corresponding average flows. Tables 7.5 and 7.6
present the loading calculation for the SIUs discharging to the Wildcat Hill WWTP and
Rio de Flag WRP.
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7.6.3 Influent Loadings

The 2003 pollutant loadings for the influent of the Wildcat Hill WWTP and Rio de Flag
WRP were calculated by multiplying the average concentrations for BODs and TSS by the
corresponding average influent flows, as presented in Tables 7.5 and 7.6.

7.7 INFLUENT MASS BALANCES

For each plant, the sum of the background and industrial loadings was compared to the
observed influent loading to determine if the pollutant loadings from individual sources
have been identified. In general, a closure of 80% to 120% is desirable (i.¢., the calculated
service area loading should be within +/- 20% of the observed influent loading).

Wildcat Hill WWTP

For BODs and TSS, reasonable mass balance closures of 114% and 79% were obtained.

Rio de Flag WRP

e For BODs, the calculated loading was much greater than the plant’s estimated
influent loading (239%).

e For TSS, a reasonable mass balance closure of 116% was obtained.

As discussed previously, the NIND sampling results for BODs were much higher than
domestic results, as opposed to other municipal studies in which domestic and NIND
concentrations have been similar. The BODs mass balance results suggest that the
sampling results obtained at the Railhead manhole and used to characterize the NIND
contributions may not be a good representation of typical NIND discharges in the Rio de
Flag WRP service area.

In addition, an expansion of the mall in the Railhead service area will be complete in three
years, and when complete, the outfall from the mall will no longer discharge to the
Railhead manhole. In anticipation of this event, it is recommended that the City identify
one or more alternate mixed commercial/domestic sampling locations, including, if
possible, a location in the Rio de Flag WRP service area, that do not receive flow from any
SIUs.

7.8 COMPARISON OF INFLUENT AND DESIGN LOADINGS

The 2004 USEPA guidance manual [3] recommends that the average design capacity of
the WWTP for a conventional pollutant (such as BODs or TSS) be used as the monthly
average MAHL, and the peak loading capacity used as the daily maximum MAHL, in
understanding the degree to which the plant is loaded. Although it sets no firm

1931-015 7-6 FINAL June 2006



requirements for establishing local limits for conventional pollutants, The USEPA
guidance manual mentions that some EPA regions require plants that operate at 80 percent
of their MAHLs for three months of the calendar year to develop local limits. This
evaluation used the 80 percent level to assess the effectiveness of the City’s control
strategy for BODs and TSS.

For each plant, the influent BODs and TSS loadings were compared to design values. The
loadings were based on concentration data collected over a short sampling period (i.e.,
seven days in October, 2003), and therefore may not be representative of actual annual
average conditions. Table 7.8 summarizes the results of these analyses.

Table 7.8 - Comparison of Influent and Design BODs and
TSS Concentrations and Loadings

Estimated Existing | Estimated 2003/ | Proposed | Estimated 2003 /
Parameter 2003 © Design | Existing Design Design | Proposed Design
Criteria @ Criteria Criteria © Criteria
Wildcat Hill WWTP
Flow, mgd 3.88 6 65% 6 65%
BOD; Concentration, 423 216 - 443 -
mg/L
BOD:; Load, 1b/d 13,688 10,800 127% 22,200 62%
TSS Concentration, 411 216 - 574 -
mg/L
TSS Load, Ib/d 13,300 10,800 123% 28,700 46%
Rio de Flag WRP
Flow, mgd 1.99 4 50% 6 33%
BOD; Concentration, 260 281 - - -
mg/L
BODs Load, Ib/d 4,315 9,370 46% - -
TSS Concentration, 239 221 - - -
mg/L
TSS Load, 1b/d 3,967 7,370 54% - -
Notes:

(1) Flow and concentration estimates based on sampling conducted in 2003.

(2) From City of Flagstaff Study and Re-evaluation of City’s Pretreatment Local Limits, Final Report,
Malcolm Pirnie, Inc. June 2002.

(3) From City of Flagstaff Wastewater Plant Improvements Basis of Design Report, Black and Veatch.
October 19, 2004.

Table 7.8 shows that the influent BODs and TSS loadings to Wildcat Hill WWTP exceed
current design criteria, although current flows are only 65 percent of design flows. In
2004, the City re-evaluated the basis of design for the Wildcat Hill WWTP (as discussed in
Section 2.2), resulting in the proposed design criteria shown in Table 7.8. Based on
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information provided by City staff, the conversion to the activated sludge processes that
will support the proposed increases in design loadings is planned to be completed and
operational by mid-2007. The current BODs and TSS loadings represent 62 and 46 percent
of the proposed design loadings. These loadings are well below the 80 percent threshold
that might trigger the need for more stringent controls.

Table 7.8 shows that the influent BODs and TSS loadings to Rio de Flag WWTP are well
within existing design criteria, with current flows averaging 50 percent of design flow, and
current BODs and TSS loadings averaging 46 and 54 percent of design loadings. These
loadings are well below the 80 percent threshold.

7.9 SUMMARY

The City’s pretreatment program strategy, consisting of surcharges, local limits, and
BMPs, is effective in controlling industrial discharges of BODs and TSS to the Wildcat
Hill WWTP and Rio de Flag WRP. Recent changes to the program have improved SIU
pretreatment performance and reduced the incidence of local limits exceedances.

Domestic and NIND contributions of BODs and TSS make up the highest proportion of the
influent loading to the Wildcat Hill WWTP and Rio de Flag WRP. The results of this
evaluation suggested that discharges from the NIND sector may not be well characterized.
It is recommended that the City investigate the potential sources of high BOD;s
concentrations in the Railhead mixed domestic/commercial manhole. An expansion of the
mall in the Railhead service area will be complete in three years, and when complete, the
outfall from the mall will no longer discharge to the Railhead manhole. In anticipation of
this event, it is recommended that the City identify one or more alternate mixed
commercial/domestic sampling locations, including, if possible, a location in the Rio de
Flag WRP service area, that do not receive flow from any SIUs.

City staff indicated that commercial garbage grinders are suspected of being a source of
high BODs and TSS in certain areas of the City, including the Railhead service area. The
City is planning an initiative to educate users to reduce these loadings. It is
recommended that the City conduct sampling at the Railhead manhole or at a similar
mixed commercial/domestic location to characterize the loadings from NIND users with
garbage grinders before and after the initiative. If the initiative does not reduce loadings,
then the City may want to consider modifying its pretreatment ordinance to ban the use of
commercial garbage grinders.

Although the 2003 influent BODs and TSS loadings to Wildcat Hill WWTP exceed

existing design capacities, the City’s planned improvements to the Wildcat Hill WWTP,
will significantly increase design capacities. The current influent BODs and TSS loadings

1931-015 7-8 FINAL June 2006



to the Wildcat Hill WWTP are well within proposed design capacities, and the current
loadings to the Rio de Flag WWTP are well within existing design capacities. More
stringent controls are not required at this time. It is recommended that the City re-evaluate
its current local limits for BODs and TSS once the improvements at Wildcat Hill WWTP
and Rio de Flag WRP are complete, and the flow split between the two plants has been
normalized.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 GENERAL

Thirteen pollutants were identified for performing loading calculations, and further
analysis based on the additional sampling conducted in 2003 and taking into account the
changes that have occurred since the 2002 local limits study (i.e., new AZPDES permits,
changes in SIUs and collection system). AHL analyses were determined for nine POCs,
resulting in a uniform set of local limits to protect the Wildcat Hill WWTP and Rio de Flag
WRP. Influent mass balances for zinc and removal efficiency analysis for total chromium
were performed to confirm the 2002 recommendations. BODs and TSS were evaluated
based on design loadings to the plants. The following table summarizes the general
recommendations for the POCs:

Table 8.1 — Summary of Recommendations

Pollutant } Current Local Limit r Recommendations
Metals

Antimony No Limit No Limit
Chromium (Total) No Limit No Limit
Cyanide (Total) 0.24 mg/L 0.24 mg/L
Copper 1.0 mg/L Ltgdﬁggﬂﬁ::il:c?iizkgg;n:n
Lead 0.98 mg/L 0.041 mg/L
Mercury 0.030 mg/LL 0.017 mg/L.
Selenium No Limit No Limit
Silver 0.72 mg/L 0.30 mg/L
Zinc 1.4 mg/L 1.4 mg/L
Volatile Organic Compounds

Benzene Prohibited 0.35 mg/L
Semi Volatile Organic Compounds

BEHP | No Limit | BMP
Conventional Pollutants

BOD;s 1,000 mg/L 1,000 mg/L
TSS 1,200 mg/L 1,200 mg/L.

Table 8.2 compiles the controlling criteria, recommended local limits, and proposed
actions for the POCs. These recommendations and action plans are in addition to the 2002
Local Limits Study recommendations (Appendix F). Other pollutants, such as arsenic, also
have local limits as documented in the 2002 study [1].
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Table 8.2 - Proposed Actions

POC

Controlling
Criteria

Source

(mg/L)

Current
Local
Limit

(mg/L)

Recommended
Local Limit

(mg/L)

Proposed Actions

Metals

Antimony

AWQS | 0.006

No Limit

No Limit

Do not set new local limit. Local
limit based on effluent criteria is not
necessary.

Continue categorical IU monitoring,
as applicable.

Chromium

APP 0.1

No Limit

No Limit

Site specific removal efficiencies
based on the 2004-2005 sampling
results were comparable to the
removal efficiencies used in the 2002
study.

Do not set a local limit. Local limit
based on effluent criteria is not
necessary.

Continue categorical IU monitoring,
as applicable.

Cyanide
(total)

AZPDES| 0.008

0.24

0.24

Maintain current local limit.

Once the conversion to activated
sludge at Wildcat Hill WWTP is
completed, conduct sampling and re-
evaluate removal efficiencies,
MAHL, and UCL to assess if this
plant is still protected by local limit.

Continue ongoing pretreatment
‘program monitoring.

Copper

AZPDES| 0.018

0.28

Maintain current local limit.

Implement copper reduction plan to
reduce background copper
contributions to the plants.

Promote copper reduction BMPs and
best available technologies for
treatment at the SIUs.

Once the background loading have
been reduced and conversion to
activated sludge at Wildcat Hill
WWTP is completed, conduct
sampling and re-evaluate background
loadings, removal efficiencies,
MAHL, and UCL at both plants and
assure that the plant will comply with
the AZPDES final limit of 0.018
mg/L (July 2008).
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Table 8.2 - Proposed Actions (Cont.)

POC

Controlling
Criteria

Source | (mg/L)

Current
Local
Limit

(mg/L)

Recommended
Local Limit

(mg/L)

Proposed Actions

Copper
(Cont.)

Continue ongoing pretreatment
program monitoring.

Lead

AZPDES | 0.00432

0.98

0.041

Update current local limit using
the most stringent UCL based
on site-specific data. Most
stringent UCL is based on Rio
de Flag WRP AZPDES permit
limitation.

Once the conversion to
activated sludge at Wildcat Hill
WWTP is completed, conduct
sampling and re-evaluate
removal efficiencies, MAHL,
and UCL to assess if this plant
is still protected by local limit.

Continue ongoing pretreatment
program monitoring.

Mercury

AZPDES | 0.0002

0.030

0.017

Update current local limit using
the most stringent UCL based
on site-specific data. Most
stringent UCL is based on
Wildcat Hill WWTP AZPDES
permit limitation.

Once the conversion to
activated sludge at Wildcat Hill
WWTP is completed, conduct
sampling and re-evaluate
removal efficiencies, MAHL,
and UCL to assess if this plant
is still protected by local limits.

Continue ongoing pretreatment
program monitoring.

Selenium

AZPDES | 0.002

No
Limit

No Limit

Do not set a local limit. Local
limit based on effluent criteria
1S ot necessary.

Continue categorical [U
monitoring, as applicable.
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Table 8.2 - Proposed Actions (Cont.)

POC

Controlling Criteria

Source

(mg/L)

Current
Local
Limit

(mg/L)

Recommended
Local Limit

(mg/L)

Proposed Actions

Silver

AZPDES

0.0048

0.72

0.30

Update current local limit
using the most stringent UCL.
Most stringent UCL is based
on Wildcat Hill WWTP
AZPDES permit limitation.

Once the conversion to
activated sludge at Wildcat
Hill WWTP is completed,
conduct sampling and re-
evaluate removal efficiencies,
MAHL, and UCL to assess if
this plant is still protected by
local limits.

Continue ongoing
pretreatment program
monitoring.

Zinc

NPDES

0.124

1.4

14

Influent mass balances results
confirmed that that the zinc
contributions from the sectors
discharging to the Wildcat
Hill WWTP and Rio de Flag
WRP have been
characterized.

Maintain current local limit.

Once the conversion to
activated sludge at Wildcat
Hill WWTP is completed,
conduct sampling and re-
evaluate removal efficiencies,
MAHL, and UCL to assess if
this plant is protected by local
limits.

Continue ongoing
pretreatment program
monitoring.

Volatile Organic Compounds

Benzene

APP,
AWQS

0.005

Prohibited

0.35 mg/L

Implement fume toxicity
screening level.

Local limit based on effluent
criteria is not necessary.
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Table 8.2 - Proposed Actions (Cont.)

Cont.roll.mg Current Recommended
POC Criteria L?Ci-ll Local Limit Proposed Actions
Source | (mg/L) Limit (mg/L)
(mg/L)
Semi Volatile Organic Compounds
BEHP AWQS 0.006 No No Limit Do not set new local limit. The
Limit UCL 0f 0.062 mg/L is not
technologically achievable.
Initiate a cooperative BMP
program with Mission Linen
and other SIUs to prevent BEHP
from entering the wastewater
collection system.
Conventional Pollutants
BODs AZPDES | CBOD; 1,000 1,000 mg/L Continue using a combination of
of 25 mg/L controls, including surcharges,
mg/L at local limits, and BMPs, to
Wildcat regulate industrial discharges of
Hill BOD:;.
WWTP Investigate sources of high
and BOD;s concentrations in the
BOD; of Railhead manhole.
30 mg/L When the expansion of the mall
at Rio de in the Railhead service area is
Flag completed in three years, the
WRP (as outfall from the mall may no
monthly longer discharge to the Railhead
average) manhole. Consider identifying
one or more alternate mixed
commercial/domestic sampling
locations that do not receive
flow from any SIUs.
Re-evaluate current local limit
once the improvements at
Wildcat Hill WWTP and Rio de
Flag WRP are complete, and the
flow split between the plants has
been normalized.
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Table 8.2 - Proposed Actions (Cont.)

Controlling Current R
- ecommended
POC Criteria L?ca?l Local Limit Proposed Actions
Source | (mg/L) Limit (mg/L)
(mg/L)
Conventional Pollutants
TSS AZPDES | 30 mg/L | 1,200 1,200 mg/L. | Continue using a combination of
at mg/L controls, including surcharges,
Wildcat local limits, and BMPs, to
Hill regulate industrial discharges of
WWTP TSS.
and at When the expansion of the mall
Rio de in the Railhead service area is
Flag completed in three years, the
WRP (as outfall from the mall may no
monthly longer discharge to the Railhead
average) manhole. Consider identifying
one or more alternate mixed
commercial/domestic sampling
locations that do not receive
flow from any SIUs.
Re-evaluate current local limit
once the improvements at
Wildcat Hill WWTP and Rio de
Flag WRP are complete, and the
flow split between the plants has
been normalized.

8.2 FUTURE LIMITS REVIEWS AND DETAILED RE-EVALUATIONS

According to the 40 CFR 122.44(j)(2)(11)), POTWs must “provide a written evaluation of
the need to revise local limits under 40 CFR 403.5(c)(1), following permit issuance or
reissuance.” As discussed in Chapter 7 of the 2004 USEPA guidance manual [3], EPA
recommends that a periodic evaluation of local limits be tied to the permit cycle and more
detailed evaluation be conducted on an “as needed” basis.

8.2.1 Reviews of Limits

The City current sampling frequency of the POCs on monthly and quarterly bases provides
the necessary data to conduct annual local limits reviews as part of its preparation of the
Annual Pretreatment Report. The goals of the reviews is to ensure that any changes made
during the previous year have not weakened the local limits’ effectiveness in protecting the
plants from pass-though or interference [3]. The reviews may consist of comparison of
current loadings to the MAHLs for each POC at each plant, regardless if a local limit has
been set. The reviews also include a check of compliance with permit effluent and sludge
limitations. The City may find further action is necessary after conducting reviews to
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ensure the protection of the plants.

8.2.2 Detailed Re-Evaluation of Limits

As discussed in previous sections, changes will be occurring in the collection system and at
the plants over the next few years and the AZPDES permit conditions will require
compliance. A recent change in January 2006 of SCA Tissue discharging to the Rio de
Flag WRP instead of Wildcat Hill WWTP was incorporated into the recommendations of
local limits for this study. A summary of the planned system changes, permit
requirements, and the impacts to the local limit analyses are summarized in Table 8.3.

Table 8.3 - Suminary of Planned System Changes and Current Permit

Requirements
Date Description Impact on Local Limits Analyses

Mid-summer | Conversion of Wildcat Hill WWTP to Recalculate Wildcat Hill WWTP

2007 activated sludge system and removal efficiencies, MAHL, and
improvement in its effluent quality to limits for POCs.

Class A+ water

Mid-summer | Replacement of Rio de Flag WRP’s Recalculate Rio de Flag WRP

2007 dual-media filters with disk filters removal efficiencies, MAHL, and

limits for POCs.

July 7, 2008 New copper limits in effect for Wildcat | After source reduction program
Hill WWTP. Copper reduction plan implemented and conversion of
implemented. Wildcat Hill WWTP, recalculate

background loading, MAHL and
local limit to both plants.

July 7 and July | Current AZPDES permits expire at both | If effluent limitations change in
26,2009 plants. New permits to be reissued. draft permits, recalculate MAHL
for POCs. Perform local limits
evaluation in accordance with the
40 CFR 122.44(G)(2)(ii).

Certain actions need to occur prior to the improvement changes at the plants. The
following actions, which relate to the pollutants in which pass-through is a major concern
at the treatment plants, (copper and BEHP) should be initiated immediately:
o Develop source identification and reduction plans for copper in accordance with the
AZPDES permit and for BEHP.
e Inspect BMPs for the pollutants at the SIUs and commercial users.
e Consider best available technologies for treatment of copper at SIUs.
e Update the public education program of the pollutants of concern concentrating on
these pollutants.
e Implement source reduction plans for copper and BEHP.
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The City should begin planning for future limits reviews and re-evaluations of MAHLSs and
limits; by budgeting for necessary sampling. Routine POC sampling should continue.
Additional sampling based on the changes outlined in the Table above and action plans in
this study are discussed in more detail below.

8.2.3 Sampling Summary

Sampling at the Wildcat Hill WWTP (influent, effluent, and sludge to disposal), Rio de
Flag WRP (influent, effluent, and studge to the collection system), two domestic locations,
two mixed domestic/commercial location, the SIUs are recommended for the pollutants of
concern in varying degrees. Suggested sampling frequencies are recommended to obtain
site-specific data for removal efficiencies, background concentrations, and SIU
concentrations. Using the low detection limits for pollutants that are often not detected
greatly increases the set of usable data and may eliminate the need to resample for specific
pollutants.

This section provides a general overview of the necessary sampling for the next local
limits update. The USEPA guidance manual [3] would provide additional direction and
details regarding proper sampling techniques for local limits studies.

WWTP Sampling

The calculation of removal efficiencies at the treatment plants requires a minimum of
seven paired detected influent and detected effluent data sets per USEPA guidance manual
[3] for initial local limits studies. Increasing the number of data sets will correspondingly
increase the confidence level of the removal efficiency calculations.

Samples can be collected as seven consecutive days; however, a yearlong sampling
program would account for seasonal variations in the removal efficiencies. Therefore,
sampling once per month, rotating days of the week each month is recommended. USEPA
guidance manual [3] recommends flow-weighted 24-hour composite samples for the
influent and effluent taking into account the hydraulic detention time through the plant.

A minimum of three sludge samples at Wildcat Hill WWTP and Rio de Flag WRP must be
taken in the same sampling event as the influent and effluent samples to verify treatment
plant mass balance and to estimate sludge removal efficiencies. More frequent sludge
samples or taking into account solids retention time is not recommended by USEPA
guidance manual [3] because of the variation in solids retention time and nature of the
sludge sampling procedure itself.

Sampling of the Rio de Flag sludge is also performed for the background loadings
calculations. For this location, sampling frequency should be the same as that for
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background sampling locations.

Background Sampling

To estimate background loadings in the collection system, a minimum of seven
consecutive days of sampling at two domestic locations, at two mixed
domestic/commercial location, of the Rio de Flag WRP sludge, and of non-hazardous
liquid waste are recommended. Two mixed commercial/residential location would provide
source data that may improve the influent mass balance ratios for those pollutants that are
known to come from commercial sources (e.g., silver and mercury).

Implementing a yearlong sampling program would account for seasonal variations in the
background concentrations. Sampling two to three consecutive days, four times per year,
rotating months and days of the week each quarter is recommended. Data collection over
the one-year period would provide 8 to 12 results per pollutant and account for seasonal
variability. USEPA guidance manual [3] recommends flow-weighted 24-hour composite
samples for the background sampling.

Industrial Sampling
Industrial sampling data would provide source identification of pollutants of concern.

Currently, quarterly samples are taken for pollutants with local limits. All POCs should be
sampled at each industry at a minimum on the quarterly basis. Use of self-monitoring data
from the SIUs should also be included in the industrial sampling database and used for the
local limits update.
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Excerpt from the Wildcat Hill WWTP AZPDES Permit No. AZ0020427

Effective Date: July 7, 2005

“PART V. SPECIAL CONDITIONS

A.

COMPLIANCE SCHEDULE

The City of Flagstaff shall develop and implement a plan to reduce the
facility’s effluent concentrations of copper to meet the new copper limits in
Part 1A, Table 1 that go into effect three years from the effective date of the
permit. In order to develop this plan the City may need to review its
pretreatment program, monitor groundwater wells that provide source water for
residential uses, monitor strategic sampling points along the facility’s inflow
piping from industrial users, or consider wastewater treatment systems and
associated construction specifically designed for copper removal. Reports and
Notifications required for submittal and the date that the new copper limits
must be met are included in the Compliance Table below.

Interim limits in Part 1. A. Table 1 for copper are in effect from the effective
date of the permit until the new copper limits of 18 ug/L (average monthly
concentration) and 36 ug/L (maximum daily concentration) become effective,
which is three years from the effective date of the permit. Sampling for copper
continues monthly throughout the permit term.

COMPLIANCE TABLE
DATE ACTION COMMENTS
Submit notification to ADEQ The upgrades to the facility shall
. regarding upgrades to the facility | include descriptions of treatment
Onggi:litg ticl);'nthe that affect wastewater quality or train enhancements, physical
pe ) volume as they are completed and changes and completed
approved by the City of Flagstaff. construction projects.
The 1¥ Progress Report shall
ST discuss actions taken within the
July 1, 2006 1°" Progress Report past year, progress made, and
timeframes for future actions.
The 2nd Progress Report shall
nd discuss actions taken since the 1%
July 1, 2007 2" Progress Report Progress Report, progress made,
and timeframes for future actions.




DATE

ACTION

COMMENTS

December 1, 2007

Summary Report

The Summary Report shall discuss
actions taken since the 2™
Progress Report, include an overall
summary of activities and progress
made, and indicate whether the
facility is in compliance with the
new copper limits of 18 ug/L
(average monthly concentration)
and 36 ug/L. (maximum daily
concentration).

July 1, 2008

The facility is required to be in
compliance with the new copper
limits of 18 ug/L (average
monthly concentration) and 36
ug/L (maximum daily
concentration).
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Appendix C

Allowable Headworks Loading Equations

AHLs based on Effluent Criteria

The AHL was calculated for the AZPDES, APP, most stringent SWQS, and AWQS
effluent criteria for conservative and non-conservative pollutants by using the following

equation:

Where:

AHL = Qwwrp X C ffiuent X 8.34/ (1 — ORE)

AHL = Allowable headworks loading in 1b/day

Qwwre = WWTP flow for 2009 in mgd

Cetriuent = Effluent criteria or standard in mg/L

ORE = Overall removal efficiency

8.34 = Unit conversion factor [(Ib/million gallons) / (mg/L)]

AHLSs based on Biosolids Criteria for Land Application

The AHL was calculated for conservative pollutants by using the following equation:

Where:

AHL = QwwTp biosolids X C biosotias X 0.0022 / ORE

AHL = Allowable headworks loading in Ib/day

Qwwrp biosolias = Biosolids production for land application for 2009
in dry metric tons/day

C biosolias= Biosolids criteria in mg/kg dry sludge

ORE = Overall removal efficiency

0.0022 = Unit conversion factor [(Ib/million mg) / (kg/ton)]

AHL:s based on Biofiltration, Activated Sludge and Nitrification Inhibition Levels

The AHL was calculated for the most stringent biofiltration, activated sludge, and
nitrification inhibition levels by using the following equation:

Where:

AHL = warpx C inhibition X 8.34/ (1 ~PRE)

AHL = Allowable headworks loading in lb/day

Qwwre = WWTP flow for 2009 in mgd

Cinnibition = Inhibition level in mg/L

PRE = Primary removal efficiency

8.34 = Unit conversion factor [(Ib/million gallons) / (mg/L)]

C-1




AHLs based on Anaerobic Digestion Inhibition Thresholds

The AHL was calculated for the most stringent anaerobic digestion inhibition thresholds

for conservative pollutants, and for the inhibition level from the literature review for
sulfides by using the following equations:

AHL = Qwwrtp X C innibition X 8.34/ (1 — ORE)

Where: AHL = Allowable headworks loading in lb/day
Qwwre = WWTP flow for 2009 in mgd
C inhibition = Inhibition threshold in mg/L
ORE = Overall removal efficiency
8.34 = Unit conversion factor [(Ib/million gallons) / (mg/L)]

C-2
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Appendix E

SIU Pollutant Discharges Graphs

Figure B1 - SIU Copper Discharge Concentrations
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Figure B3 - SIU Lead Discharge Concentrations

l |
Y

0.8 i
éb . 25 SIU discharges were | .
E 0.6 | not detected above the |
Z 1 { reporting limit. i
= i :
2 !
E
= 04
3
=]
S

0.2

0 A A e e o e W %,

Jan-04 Apr-04

¢  SIU Discharges
Most Stringent UCL

Current Local Limit

Figure B4 - SIU Mercury Discharge Concentrations
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Figure BS - SIU Selenium Discharge Concentrations
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Figure B6 - SIU Silver Discharge Concentrations
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Concentrations (mg/L)

>

Figure B7 - SIU BEHP Discharge Concentrations
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9.0 CONCLUSIONS AND RECOMMENDATIONS

9.1  PROPOSED ACTIONS

Twenty-three pollutants were identified as pollutants of concern for the Wildcat Hill

WWTP and Rio de Flag WRP. Pretreatment limits for pH and petroleum hydrocarbons were
also evaluated for this study. Allowable headworks loadings (AHLs) were determined for twelve
of these pollutants. The remaining pollutants were either not suitable for analysis using the AHL
method or subject to limitations based on potential explosivity and fume toxicity. Four
pesticides were prohibited because they cannot be attributed to direct industrial discharges.
Explosivity and fume toxicity analyses were performed for three volatile organics compounds
and one pesticide to ensure protection of worker health and safety. BODs, TSS, and nitrogen
were evaluated based on design loadings to the WWTPs. Pollutants that are health and safety
issues and collection system issues such as pH and petroleum hydrocarbons, were evaluated for
numerical limits based on other methods.

AHLs were calculated based upon site-specific conditions and literature values at the
Wildcat Hill WWTP and at the Rio de Flag WRP, resulting in the two sets of uniform
concentration limits (UCLs) which were presented in Section 6.0. To meet the goal of providing
a uniform set of limits for the Flagstaff area, the more stringent value of the two for each
pollutant was selected to form a common set of limits protective of both WWTPs. These limits
were compared to limits based upon health and safety concerns (i.e., explosivity and fume
toxicity), as discussed in Section 7.0.

Table 9-1 presents recommended local industrial pretreatment limits and proposed
actions. It is generally recommended that these limits be implemented for pollutants which meet

one or more of the following criteria:

o The projected influent loading exceeds ten percent of the maximum AHL based upon
current limitations and criteria.

e The pollutant has health and safety impacts (i.e., explosivity or fume toxicity).

1931-013 9-1 June 2002
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It is further recommended that the existing local limits for two pollutants, phenol and

cadmium, be eliminated because these pollutants were not identified as a concern from the

review of sampling data and EPA screening. The industries are not pretreating their discharges

to remove phenol; therefore, the elimination of the limit should not cause an increase of phenol

to the WWTPs. Continued monitoring at the plants is recommended. The known industrial

dischargers of cadmium have in-place pretreatment technologies that will not change if the

cadmium limit is eliminated. For cadmium, it is also recommended that the City determines if

lower detection limits can be achieved at the WWTPs and to continue monitoring so that the

pollutant can be evaluated in future studies. Refer to Section 2.4 for more detail.

For the secondary pollutants of concern, it is recommended that the City:

Determine whether lower detection limits can be achieved for those secondary
pollutants of concern that have detection limits greater than effluent criteria.

Monitor at the WWTPs those secondary pollutants of concern for which regulatory
and/or environmental criteria exist but which are not routinely analyzed at the
WWTPs.

As a result of the evaluation discussed in Section 6.2, the metals, inorganic compounds,

and base-neutrals that were analyzed with the headworks allocation method were divided into

three groups based on the level of risk to the WWTPs:

1931-013

Group 1 - Observed influent loadings greater than 100% MAHL: copper, mercury,
selenium, silver, and bis(2-ethylhexyl) phthalate. The WWTPs have a high potential
for pass through and non-compliance with permit limitations. Source identification
and control of these pollutants with a local limit and/or best management practices
should be a high priority.

Group 2 - Observed influent loading between 10% and 100% MAHL: antimony,
arsenic, cyanide, lead, and zinc. The WWTPs have a potential for pass through and
non-compliance with permit limitations. Source identification and control with a
local limit and/or best management practices of these pollutants should be an on-
going effort.

Group 3 - Observed influent loading below 10%: chromium and nickel. The WWTPs
have a low potential for pass through and non-compliance with permit limitations.
Continued monitoring, source identification, and re-evaluation of need of a local limit
should be an on-going effort.

9-11 August 2002
Revised



The action plans for the Group 1, 2, and 3 pollutants include collection and analysis of
additional site-specific data as well as developing source identification plans. These action plans
should be implemented at this time in order to update the local limits in conjunction with the
renewal of the Wildcat Hill WWTP and the Rio de Flag WRP NPDES permits in November
2004, as required in 40 CFR 403.5 (c). A proposed implementation schedule is described in 6.3,
Sampling and Future Analyses.

The W.L. Gore 4™ Street facility was included in these technical analyses as contributing
primarily to the Rio de Flag WRP; however this small facility (8,700 gpd) is located solely in the
Wildcat Hill WWTP service area. This difference does not affect the recommendations in this
study. During the next local limits update, the evaluation should be conducted with the W.L.
Gore 4™ Street facility being located in the Wildcat Hill WWTP service area.

Table 9-1 presents the specific limit recommended for each pollutant of concem. The

rationale for selection and implementation of specific limits is as follows:

e If a pollutant is currently regulated by a local limit, the controlling limit is more
stringent, and there are extenuating circumstances (e.g., the assumptions and
estimates used in the AHL analysis require additional verification or supporting data),
the existing limit is maintained as an interim limit, if it protects the NPDES limit,
until these needs are met and a new limit is determined.

e If the existing limit is not protective, the controlling limit (or some modification
thereof) is implemented as an interim limit until needs are met and the limit is

finalized.

e If a pollutant is not currently regulated by a local limit and there are extenuating
circumstances (as above), implementation of the controlling limit is not established
on an interim basis until these needs are met and a new limit is determined.

e If a pollutant is not currently regulated by a local limit and there are no extenuating

circumstances, the controlling limit is implemented.

The following discussion is based upon the controlling criterion for each pollutant.
Where implementation of the controlling limit is recommended, it stands that all other criteria
are protected. Thus, if the controlling criterion is the NPDES permit limitations, APP permit
limitations, state Water Quality Standard (SWQS), process inhibition limitations, sludge quality
concerns, and worker health and safety requirements are protected as well. Needs and proposed

actions in response to extenuating circumstances are also discussed. Interim limits were

1931-013 9-12 June 2002



recommended in cases where the degree of confidence in the assumptions upon which AHL

calculations were based 1s low.

9.2

SUMMARY

Recommended local limits are summarized in Table 9-2.

This table presents the

proposed numerical limitations for each pollutant and indicates the status (i.e., final or interim)

of the limit.

TABLE 9-2
Summary of Recommended Local Pretreatment Limits
Existing Local Proposed Status of
Pollutant Limit (ug/L) Local Limit Proposed
(1) (ug/L) (1) Local Limit
Metals and Inorganic Compounds
Antimony No Limit No Limit Interim
Arsenic 890 260 Final
Chromium 900 No Limit Final
Cyanide (total) 240 240 Interim
Copper 1,000 1,000 Interim
Lead 980 980 Interim
Mercury 30 30 Interim
Nickel No Limit No Limit Final
Selenium No Limit No Limit Interim
Silver 720 720 Interim
Zinc 7,700 1,400 Final
Purgeables (Volatile Organics)
Benzene Prohibited Prohibited Interim
Methylene Chloride No Limit 4,100 Final
Toluene Prohibited 4,200 Final
Base/Neutrals
Bis (2-ethylhexy)phthalate NoLimit | NoLimit Interim
Pesticides and PCBs
4,4'-DDD No Limit Prohibited Final
4,4'-DDE No Limit Prohibited Final
4,4-DDT No Limit Prohibited Final
Heptachlor No Limit Prohibited Final
Others
BOD, 1,000 mg/L 1,000 mg/L Interim
Nitrogen (Nitrate-N) No Limit No Limit Final
Upper: 12.5 Upper: 12.5 .
PH I.zgveer: 6.0 Lgr\)avcer: 5.0 Final
Total Suspended Solids 1,200 mg/L 1,200 mg/L. Interim
Petroleum Hydrocarbons 50 mg/L No Limit Final
Temporary
(1) Units are in ug/L unless otherwise stated.
9-13 June 2002
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